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3. MAINTENANCE AND CALIBRATION 



3-0. The following test equipment is required to perform the 
calibration/maintenance procedures described in this section. 
The performance specifications given are the minimum 
necessary to accurately calibrate the oscilloscope. 



Description 

1. Digital Voltmeter 

2. High Voltage 
Voltmeter 

3. Frequency Counter 



4. Time Mark Generator 



5. Sine Wave Generator 



Minimum Specifications 

DC Voltage Range: 0-200 VDC 
Accuracy: -1-0.5 % 

DC Voltage Range: 0-2000 VDC 
Accuracy: -+ 1 % 

Frequency Range: 100 Hz - 
200 MHz 

Overall Accuracy: -1-0.001% 
Marker Outputs: 2nS - 0.5 S with 

calibrated —5% offset adjust 
Accuracy: --i-0.1% 

Frequency Range: IkHz - 200 kHz 
Output Level: 15 mV - 5 Vp.p 
Accuracy: --I-.3 dB, 1 MHz - 200 
MHz as frequency is changed 



6. Test Oscilloscope 

7. Square Wave 

Generator 



8. Amplitude Calibrator 



9. Capacitance Meter 



100 MHz Bandwidth 
Frequency: 1 kHz - lOOkHz, --i-l% 
Output Level: I mV - 1.0 Vp-p, 
-+l% 

Rise Time: 3 nS 
Output: 1 kHz square wave 
Frequency Accuracy: --1-0.25% 
Output Level: 2 mV - 20 Vp-p 
Range: 0-50 pF 
Accuracy: — 1% 



3-1. INITIAL SETUP CONDITIONS 



POWER switch Pushed in 

A INTEN control Centered* 

B INTEN control Centered* 

ILLUM control Clockwise 

EOCUS control Centered* 

AC/GND/DC switches DC 

VOLTS/DIV switches 20mV 

VARIABLE controls Clockwise 



XI 0 MAG switches Pushed in 

Vertical POSITION controls Centered*. 

PULL QUAD control Pushed in 

PULL TRIPLE control Pushed in 

V MODE switches CH-1 

CH-2 INV switch Out 

DLY TIME MULT control Counterclockwise. 

COUPLING switch AC 

SOURCE switch CH-I 

LEVEL control 0 

HOLDOEE control Detented counter 

clockwise and 
pulled out 

A/B TRACE SEP control Centered 

SLOPE switch Out 

HORIZ DISPLAY switches A 

START switch Out 



A TIME/DIV switch 5 mS 

B TIME/DIV switch I mS 

A VARIABLE control Clockwise 

Horizontal POSITION control Centered* 



* Adjusted afterwards for best viewing. 

Allow 30 minutes warmup before making any adjust- 
ments. Remove the top and bottom covers to gain access to test 
points and internal adjustments. 

3-2 POWER SUPPLY CHECK AND ADJUSTMENT 

3-2-1 -8 Volt Adjustment 

Connect a digital voltmeter's positive lead to the scope 
chassis (GND), and the voltmeter's negative lead to TP-5 lo- 
cated on PCB T-3153. Adjust VR-1 for -8.0 V. 

3-2-2 Power Supply Check 

Check the voltages listed below by moving the 
voltmeter's negative lead to chassis ground, and applying the 
positive lead, in turn, to each of the associated test points on 



PCB T-3153. 


Nominal 






Test Point 


Voltage 


Tolerance 




TP-I 


+100 


-k 98 VDC 'to 


102VDC 


TP-2 


+ 50 


49 


51 


TP-3 


+ 12 


11.75 


12.25 


TP-4 


+ 8 


7.85 


8.15 


TP-6 


-k5 


4.8 


5.2 


TP-7 


-K 19 


17.5 


20.5 



3-2-3 High-Voltage Adjustment 

Turn off the unit under test. Connect the positive lead of a 
HV voltmeter to chassis ground, and its negative lead to TP-8. 
Turn the scope on and allow a 2 minute warmup. Adjust VR-2 
on PCB T- 3 162 for a reading of - 1950 volts. Connect an XIO 
probe to the test oscilloscope and hold its tip close to the face 
of the CRT under test. The high-voltage ripple displayed on 
the test oscilloscope should be less than 0.1 Vp-p. 

3-3. CRT CONTROL ADJUSTMENTS 

Make sure the controls are set according to the initial 
setup conditions in Paragraph 3-1 before starting the following 
adjustments. 

3-3-1 Intensity Range Adjustment. 

Center the CH- 1 trace on the CRT with the vertical 
POSITION control. Set the A INTEN control knob mark to an 

o 

approximate 45 angle as shown in Eigure 3-1. Adjust VR-I on 
PCB T-3162 until the trace becomes just barely visible. 

3-3-2 Astigmatism Adjustment 

Connect a sine wave generator to the CH-1 input connec- 
tor. Set generator frequency and output to produce five or six 
sine waves. Set output level and POSITION controls for a 
centered display 6 cm high. (Peaks of the sine waves just 
touching the graticule lines I cm above and below the bottom 
and topmost graticule lines.) Adjust A INTENS and EOCUS 
for a medium-bright, sharp display. Adjust VR- 1 on PCB T- 
3157 for optimum overall sharpness. 



SWEEP MODE switches 



AUTO 
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3-4. CALIBRATION OUTPUT ADJUSTMENT 

Connect the test oscilloscope to the CAL connector on the 
fron panel of the LBO-516. Adjust VR-1 on PCB T-3287 for a 
CAL output level of 0.5 Vp-p +-l%._The duty cycle of the 
square wave should be 45-55%. 

Connect the CAL output to a frequency counter; the fre- 
quency should be 1000 Hz -i- - 10%. 



3rd MARKER 

JlI 




□ 


— 


— 


rn 


— 


— 


— 


— 


rn 


13th MARKER 

_ 


















































































r 


r 


r 


r 


r 


r 


r 


r 


r 


r 


t 


t 


t 


t 


t 


t 


t 


t 


t 



































Figure 3-2. 



the time-mark generator to 0.5 S and connect it to the CH- 1 
input connector. Align the first mark with the left-most vertical 
graticule line. Adjust the generator so that each subsequent 
mark is aligned with a major vertical graticule line. Repeat for 
each A TIME/DIV switch setting from.2 S to 0.2pS, verifying 
that the timebase accuracy is within -i-2% at each sweep 
speed. 



3-5. A TIMEBASE ALIGNMENT 

3.5- 1 Slow Sweep Time 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Adjust the time-mark generator for an 
output of .5 mS and connect it to the CH-1 input connector. 
Using the horizontal POSITION control, align the first mark 
with the leftmost vertical graticule line. Adjust VR-22 on PCB 
T-3158 to align each subsequent mark with a major vertical 
graticule line. 

3.5- 2 Sweep Length 

With the same conditions as in the previous paragraph, 
adjust the horizontal POSITION control to align the third mark 
with the leftmost vertical graticule line. (See Figure 3-2.) 
Adjust VR-1 on PCB T-3158 so the 13th mark is fully dis- 
played on the CRT screen. 

3.5- 3 Fast Sweep Time 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the A TIME/DIV switch to 0.5 pS. 
Set the time-mark generator to 0.5/. pS and connect it to the 
CH- I input connector. Using the horizontal POSITION 
control, align the first mark with the leftmost vertical graticule 
line. (See Figure 3-2.) Adjust VC-22 on PCB T-3158 to align 
each subsequent mark with a major vertical graticule line. 

3.5- 4 Sweep Start Point 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the A TIME/DIV switch to O.I mS. 
With the horizontal POSITION control, adjust the trace 
startpoint to the first minor division (0,2 major division). 
Change the A TIME/DIV switch to 50/aS and adjust VC- 1 on 
PCB T-3158 so the sweep starts at the leftmost vertical 
graticule line. 

3.5- 5 Timebase Accuracy Check 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the A TIME/DIV switch to 0.5 S. Set 



3-6. A TIMEBASE XIO MAGNIFIER ADJUSTMENT 
3-6-1 Magnifier Positioning 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Set the CH-1 AC/GND/DC switch to 
GND, and press the INTEN BY B pushbutton. Set the B 
TIME/DIV switch to .5 mS. Adjust the horizontal POSITION 
control to start the A trace on the leftmost vertical graticule 
line. Adjust the DLY TIME MULT control to start the B 
(intensified) trace at the center vertical graticule line. Center 
the horizontal POSITION control knob. Pull the timebase XIO 
MAG switch. Adjust VR-33 on PCB T-3158 so that the B 
sweep starts on the center graticule line. Afterward, push in the 
X 10 MAG switch knob, and adjust VR-34 on PCB T-3158 so 
that the B sweep starts on the center graticule line. Repeat 
these two adjustments (VR-33 and VR-34) until the B trace 
starts on the center graticule line in both positions of the XIO 
MAG switch. 

3-6-2 Magnifier Speed Accuracy 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Connect a time-mark generator set for. 5 
mS output to the CH- 1 input connector. Set the A TIME/DIV 
switch and horizontal POSITION control so every third mark 
is aligned with a major vertical graticule line. Pull the XIO 
MAG knob, then adjust VR-35 on PCB T-3158 so a mark is 
aligned with the first, center, and last major vertical graticule 
line. 

3-7. B TIMEBASE ALIGNMENT 
3-7-1 Slow Sweep Time 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Set the CH-1 VOLTS/DIV switch to. 1 
V. Connect a time-mark generator set for .5 mS to the CH-1 
input connector. Set the DLY TIME MULT control to 2.50, 
and press the B HORIZ DISPLAY pushbutton. Adjust the 
DLY TIME MULT control to align the nearest mark with the 
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leftmost vertical graticule line. Adjust VR-21 on PCB T-3158 
to align each of the subsequent marks with a major vertical 
graticule line. 

3-7-2 Length Adjustment 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Connect a time-mark generator set for 0.5 
mS to the CH- 1 input connector. Using the horizontal POSI- 
TION control, align the third mark with the leftmost vertical 
graticule line, and adjust VR-11 on PCB T-3158 so that the 
13th mark is fully displayed on the CRT screen. 

3-7-3 Sweep StartPoint 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Press the B HORIZ DISPLAY 
pushbutton. Using the horizontal POSITION control, adjust 
the trace start point to a little less than the first minor division 
on the center horizontal graticule line (0.15 major division). 
Change the B TIME/DIV switch to 50 pS, then adjust VC- 11 
on PCB T-3158 so the sweep starts at the leftmost vertical 
graticule line. 

3-7-4 Fast Sweep Time 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Set the A TIME/DIV switch to IpS, and 
the B TIME/DIV switch to 0.5pS. Press the B HORIZ DIS- 
PLAY pushbutton. Connect a time-mark generator set for 
0.5pS output to the CH-I input connector. With the horizontal 
POSITION control, align the first mark with the leftmost 
vertical graticule line. Adjust VC-21 on PCB T-3158 to align 
each of the subsequent marks with the other vertical graticule 
lines. 

3-7-5 Timebase Accuracy Check 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1.) Set the A and B TIME/DIV switches to 
50 mS, and press the B HORIZ DISPLAY pushbutton. 
Connect a time-mark generator set for 50 mS output to the 
CH- I input connector. Align the first mark with the leftmost 
vertical graticule line. Adjust the generator so each subsequent 
mark is aligned with a major vertical graticule line. Repeat the 
above for each TIME/DIV setting from 20 mS to .02pS, ver- 
ifying that the timebase accuracy is within -i-2% at each sweep 
speed. 

3-7-6 Start Points Alignment 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the CH- 1 AC/GND/DC switch to 
GND, and the B TIME/DIV switch to 5pS. Press the INTEN 
BY B HORIZ DISPLAY pushbutton, and adjust the A and B 
INTEN controls for a noticeable difference between the A and 
B traces. Using the horizontal POSITION control, make the A 
trace start at the leftmost vertical graticule line. Check that the 
DLY TIME MULT control is set at 0.2 (fully CCW), then 
adjust VR-13 on PCB T-3158 so that the B trace starts at the 
first minor vertical graticule line. 

Turn the DLY TIME MULT control to 10.0 and adjust 
VR-12 on PC T-3158 to make the B trace start at the right- 
most vertical graticule line. Repeat both of these adjustments 
until the B trace starts at the proper points. 



3-8-1 DC Balance Adjustment 

Retain the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the CH-1 and CH-2 VOLTS/DB/ 
switches to 5 reV, the CH-I and CH-2 AC/GND/DC switches 
to GND, and center the trace vertically with the vertical 
POSITION control. Then, pull the CH-I XIO MAG switch 

knob, and adjust VR-5 on PCB T-3I54 to recent^^ the trace. 
Repeat the above by turning the XIO MAG switch on and off, 
and readjusting the vertical POSITION control and VR-5 for 
minimum shift. 

Press the CH-2 V MODE pushbutton, and repeat the 
above procedure for CH-2. VR-15 on PCB T-3154 is the CH-2 
adjustment. 

3-8-2 Attenuator Step Balance 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the CH-I and CH-2 VOLTS/DIV 
switches to 10 mV, and the AC/GND/DC switches to GND. 
Center the trace vertically using the CH-I vertical POSITION 
control. Change the CH-1 VOLTS/DIV switch to 5 mV, and 
adjust VR4 on PCB T-3154 to recenter the trace. Repeat the 
above until there is very little shift in the trace when switching 
between 10 mV and 5 mV positions of the VOLTS/DIV 
switch. 

Press the CH-2 V MODE pushbutton, and repeat the 
above procedure for CH-2. VR-I4 on PCB T-3154 is the CH-2 
adjustment. 

3-8-3 XI AC Gain Compensation 

Return the oscilloscope to the initial setup conditions. 
(See Paragraph 3-1). Set the CH-1 and CH-2 VOLTS/DIV 
switches to 5 mV, the A TIME/DIV switch to .2 mS, and press 
the ALT V MODE pushbutton. 

Connect a square-wave generator to the CH-I and CH-2 
input connectors. Adjust the generator frequency to 1000 Hz, 
and its output level to 25 mVp-p. Adjust VR- 1 on PCB T-3154 
for a correct square-wave display, per Eigure 3-3. After 
channel 1 is compensated, adjust VR-11 on PCB T-3154 for a 
correct channel 2 display. 

3-8-4 XIO AC Gain Compensation 

With conditions set as in Paragraph 3-8-3, turn both 
VOLTS/DB/s witches to 20 mV and pull both vertical XIO 
MAG control knobs. Set the square- wave generator output to 
10 mVp-p. 

Adjust VR-2 on PCB T-3154 for a correct square-wave 
display, per Eigure 3-3. After channel 1 is compensated, adjust 
VR-12 on PCB T-3154 for a correct CH-2 display. 

3-8-5 Gain Calibration 

With conditions set as in Paragraph 3-8-4, turn both 
VOLTS/DIV switches to 5 mV, and remove the square wave 
generator. 

Connect an amplitude calibrator whose output is set for 
25 mVp-p to the CH-1 and CH-2 input connectors. Adjust VR- 
21 on PCB T-3155 for a CH-1 vertical deflection of- major 
divisions. Adjust VR-23 on PCB T-3155 for a CH-2 vertical 
deflection of 5 major divisions. 



3-8. VERTICAL AMPLIFIERS 
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Figure 3-3. 



3-8-6 CH-2 INV Balance Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Press the CH-2 V MODE switch, and set the 
CH-2 AC/GND/DC switch to GND. 

Center the trace vertically using the CH-2 vertical POSI- 
TION control. Press the CH-2 INV switch, and note the amount 
that the trace shifts from the centered position. Using VR-II on 
PCB T-3I55, move the trace half the distance it shifted, back 
towards the center of the CRT screen. Release the CH-2 INV 
switch, and recenter the trace with the CH-2 vertical POSITION 
control. Repeat the above adjustments as the CH-2 INV switch 
is operated, until there is no trace shift from one position to the 
other. 

3-8-7 CH-l/CH-2 Input Capacitance Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1). Set the VOLTS/DIV switches to 5mV. 

Connect a capacitance meter to the CH-1 input connector 
and adjust VC-1 (Ci-1) on PCB T-3154 for 30 pF. Reset the 
VOLTS/DIV switch to 20 mV and adjust 1/2 Ci for 30 pF. Reset 
the VOLTS/DIV switch to 50 mV and adjust 1/5 Ci for 30 pF. 
Reset the VOLTS/DIV switch to .1 V and adjust PIO Ci for 30 
pF. Reset the VOLTS/DIV switch to I V and adjust I/IOO Ci for 
30 pF. 

Press the CH-2 V MODE pushbutton, and repeat the above 
adjustments on VC- 1 1 for channel 2. 

3-8-8 CH-l/CH-2 Input Attenuator Compensation 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1). Connect a square- wave generator to the CH-1 
input connector. Set the generator controls for 100 mV output at 
1000 Hz. 

Adjust CH-1 l/2Cc on PCB T-3154 for a correctly compensated 
square- wave. (See Figure 3-3.) Reset the CH-1 VOLTS/DIV 
switch to 50 mV, and the generator output level for 250 mVp-p. 
Adjust CH-1 l/5Cc on PCB T-3154 for a correctly compensated 
square wave. Reset the CH-1 VOLTS/ DIV switch to .IV, and 
the generator output level to .5 V. Adjust CH-1 1/1 OCc on PCB 
T-3154 for a correctly compensated square- wave. Reset the CH- 
1 VOLTS/DIV switch to I V, and the generator output level to 5 
Vp-p. Adjust CH-1 1/lOOCc for a correctly compensated square- 
wave. 

Press the CH-2 V MODE switch, and repeat the above pro- 
cedure for CH-2, using the CH-2 l/2Cc, l/5Cc, 1/1 OCc. and 
1/lOOCc adjustment trimmers. 



3-8-9 CH-3 Direct Input Capacitance Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Press the ALT V MODE pushbutton, pull the 
PULL TRIPLE control knob, set the SOURCE switch to .2 
V/DIV, and the COUPLING switch to DC. 

Connect a capacitance meter to the CH-3 input connector. 
Adjust VC-5 (C IN) on PCB T-3I53 for a 30 pF indication. 
3-8-10 CH-3 Attenuator Compensation 

With conditions set as in Paragraph 3-8-9, reset the 
SOURCE switch to 2 V/DIV. Connect a square- wave generator 
to the CH-3 input connector. Set the generator controls for 10 
Vp.p output at 1000 Hz. 

Adjust VC-3 (CC) on PCB T-3153 for a correctly 
compensated square- wave, per Figure 3-3. 

3-8-11 CH-3 Attenuator Input Capacitance Adjustment 

With conditions set as in Paragraph 3-8-10, remove the 
square-wave generator and connect a capacitance meter to the 
CH-3 input connector. Adjust VC-3 (C-1) for 30pF meter 
indication. 

3-8-12 CH-3 Gain Adjustment 

With conditions set as in Paragraph 3-8-11, remove the 
capacitance meter and connect an amplitude calibrator to the 
CH-3 input connector. Set the calibrator controls for 1 Vp-p 
output at 1000 Hz. Adjust VR-26 on PCB T-3155 for 5 major 
divisions of vertical deflection on the CRT screen. 

3-8-13 CH-1 Output Level Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Connect the CH-1 OUTPUT connector to a test 
oscilloscope having a 50-ohm feedthrough termination on its 
input. Set the test oscilloscope's input attenuator at 20 mV/div. 
Connect an amplitude calibrator adjusted for an output level of 
100 mVp-p at 1000 Hz to.the CH-1 input connector of the LBO- 
5 16. Adjust the CH-1 VARIABLE control for 4 major divisions 
of vertical deflection on the LBO-516, then adjust VR- 1 on 
PCB T-3155 for 4 divisions of vertical deflection on the test 
oscilloscope. 

Set the CH-1 AC/GND/DC switch to GND, and the CH-1 
VARIABLE control to CAL'D. Make sure the test oscilloscope 
is DC coupled and its ground reference is known. Adjust VR-2 
on PCB T-3155 for a 0 VDC output as indicated on the test 
oscilloscope. 

3-8-14 CH-I/CH-2 HF Pulse Response Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
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Paragraph 3-1.) Set the CH-1 VOLTS/DIV switch to 5 mV, the 
A TIME/DIV switch to 2/aS, the B TIME/DIV switch to .2 pS, 
and press the INTEN BY B HORIZ DISPLAY pushbutton. 

Connect a square- wave generator to the CH-1 input con- 
neetor, and set the generator for 25 mVp-p output at 100 kHz. 
Adjust the DLY TIME MULT control so the B (intensified) 
trace is positioned over a leading edge of the displayed square 
wave. Press the B HORIZ DISPLAY pushbutton, and adjust 
VC-21 on PCB T-3155 and VC-1, VR-1, VC-2, VR-2, and VC- 
3 on PCB T-3156 for minimum observed overshoot and ringing. 
This can be checked by setting the CH-1 VOLTS/ DIV switch to 
20 mV and pulling the CH-1 XIO MAG knob. 

Cheek that the overshoot and ringing is less than 3% at all 
positions of the CH-1 VOLTS/DIV switch. In each case the 
generator output level should be adjusted for 5 major divisions 
of vertical deflection. 

Repeat the above procedure for CH-2. The corresponding 
adjustment parts for CH-2 are VC- 11 and VC- 12 on PCB T- 
3155, and VC- 13 on PCB T-3154. 

3-8-15 CH-l/CH-2 Frequency Response Check 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Make sure the XIO MAG switches are pushed 
in. Set the VOLTS/DIV controls to 5 mV, and the A TIME/DIV 
switch to 2pS. 

Connect a sine- wave generator to the CH-1 input connec- 
tor, making sure the feedthrough termination appropriate for the 
generator is attached to the CH- 1 input connector. Adjust the 
generator for an output level of 40 mVp-p at 1 MHz; monitor the 
frequency with a frequency counter. 

Increase the frequency until the display indicates 5.6 major 
divisions of vertical amplitude. This is the -3 dB point. The 
counter should indicate a frequency of over 100 MHz. Repeat 
the applicable adjustments in Paragraph 3-8-14 if it does not. 

Move the generator to the CH-2 input connector, and press 
the CH-2 V MODE pushbutton. Set the SOURCE switch at CH- 
2, and repeat the above procedure for channel 2. 

3-8-16 CH-1 Output Pulse Response 

With conditions set as in Paragraph 3-8-13, set the CH-1 
VOLTS/DIV switch of LBO-516 and that of the test oscillos- 
cope to 5 mV/div. 

Connect a square- wave generator adjusted for an output 
frequency of 100 kHz to the CH-1 input connector. Adjust the 
generator output level for 4 divisions of vertical deflection on 
the test oscilloscope. Then, adjust VC- 1 and VC-2 on PCB T- 
3155, and VC-3 on PCB T-3154 for less than 7% overshoot at 
the leading and trailing edges of the waveform displayed on the 
test oscilloscope. 

3-8-17 CIt-1 & CH-2 XIO Magnifier Bandwidth Check 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Set the A TIME/DIV switch to 2pS, and pull the 
CH-1 and CH-2 XIO MAG switch knobs. 

Connect a sine- wave generator to the CH-1 input connec- 
tor, and adjust it for 8 divisions deflection at 1 MHz. Monitor 
the generator frequency with a frequency counter. Increase the 
generator frequency until the displayed amplitude decreases to 
5.6 divisions. This is the -3 dB point. The counter should 
indicate a frequency of over 5 MHz. 



Move the generator to the CH-2 input Connector, and press 
the CH-2 V MODE pushbutton. Set the SOURCE switch at CH- 
2, and repeat the above procedure for CH-2. 

3-8-18 Vertical POSITION Control Centering 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Press the ALT V MODE pushbutton, and pull 
the PULL TRIPLE control knob. Make sure the CH-1, CH-2, 
and CH-3 vertical POSITION control knobs are set with their 
index marks pointing straight up. 

Adjust VR-22 on PCB T-3155 to position the CH-1 trace 
on the center horizontal graticule line. Adjust VR-24 on PCB T- 
3155 to position the CH-2 trace on the center horizontal 
graticule line. Adjust VR-25 to position the CH-3 trace on the 
center horizontal graticule line. 

3-8-19 ADD Balance Adjustment 

With conditions set as in Paragraph 3-8-18, push in the 
ADD V MODE pushbutton. Adjust VR-27 on PCB T-3155 to 
position the trace on the center horizontal graticule line. 

3-9 TRIGGER CIRCUITRY ADJUSTMENTS 
3-9-1 Trigger Balance and Centering Adjustments 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Set the CH-1 AC/GND/DC switch to AC, the 
COUPLING switch to DC, and the A TIME/DIV switch to .2 
mS. 

Connect a sine- wave generator set for 1.2 Vp-p output at 
1000 Hz to the CH-1 input connector. Make sure the LEVEL 
control is centered (index mark up), and center the displayed 
sine wave by means of the CH- 1 vertical POSITION control so 
the waveform extends from 3 major divisions above to 3 major 
divisions below the center horizontal graticule line. Adjust the 
horizontal POSITION control so the sweep starts on the first 
vertical graticule line. Adjust VR-21 on PCB T-3153 for 
symmetrical trigger points (above and below the center 
horizontal graticule line) when the SLOPE switch is changed 
from -I- to -. (See Eigure 3-4.) 

Adjust VR-32 on PCB T-3153 until the trigger point of the 
displayed sine wave starts on the center horizontal graticule line 
when the SLOPE switch is changed from -i- to -. 

Reduce the output of the generator so the displayed sine 
wave's p-p amplitude is only 0.4 (2 minor) divisions. Then fine 
adjust VR-I and VR-12 on PCB T-3153 for a stable display in 
each position of the SLOPE switch. 

3-9-2 Trigger Balance Adjustments for Multitrace Modes 

Return the oscilloscope to the initial setup conditions (See 
Paragraph 3-1.) Set the AC/GND/DC switches to GND, press 
the ALT V MODE pushbutton, pull the PULL TRIPLE control 
knob, and set the SOURCE switch to CH-2. 

Turn the CH-1 vertical POSITION control fully counter- 
clockwise, and center the CH-3 trace with the CH-3 vertical 
POSITION control. Change the COUPLING switch to DC and 
adjust VR-22 on PCB T-3153 to recenter the trace. 

Set the SOURCE switch to .2 V/DIV and adjust VR-23 on 
PCB T-3153 to recenter the trace. Reset the AC/GND/DC 
switches to AC and recenter the trace if necessary. 

Restore the COUPLING switch to AC and recenter the 
trace with VR-31 on PCB T-3153. 
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3-9-3 PRESET Trigger Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Connect a sine- wave generator to the CH-1 
input connector. Adjust the generator output for 2 minor di- 
visions of vertical deflection at 1000 Hz. Pull the HOLDOFF 
control for PRESET trigger. Adjust VR-2 on PCB T-3159 until 
the waveform is triggered and the TRIG'D lamp lights. 

3-9-4 CH-3 Pulse Response Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Press the ALT V MODE pushbutton, pull the 
PULL TRIPLE control knob, set the COUPLING switch to DC, 
and the SOURCE switch to. 2 V/DIV. Center the CH-3 trace. 

Connect a square- wave generator to the CH-3 input con- 
nector. Set the generator for I Vp-p output level at 100 kHZ. 
Adjust VC-6 on PCB T-3153 and VC-23 on PCB T-3155 to 
reduce overshoot and ringing to below 10%. Check the fre- 
quency response of CH-3 in the same manner as was done in 
Paragraph 3-8-15. 

3-9-5 Interred Trigger-Pulse Response Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Set the VOLTS/DIV switches to 5 mV, the 
COUPLING switch to DC, and press the ALT V MODE 
pushbutton. 

Connect a square-wave generator set for 25 mVp-p output 
at 100 kHz to the CH-I input connector. Adjust VC-I on PCB T- 
3153 to minimize overshoot and ringing. Total overshoot and 
ringing should be less than 10%. 

Repeat the above procedure for channel 2, adjusting VC-2 
on PCB T-3153. 



3-10. X-Y MODE ADJUSTMENTS 
3-10-1 Gain Adjustment 

Return the oscilloscope to the initial setup conditions. (See 
Paragraph 3-1.) Press the X-Y pushbutton. 

Connect a square- wave generator set for lOOmVp-p output 
at 1000 Hz to the CH-1 (X IN) connector. Adjust VR-3I on 
PCB T-3I58 for 5 major divisions of separation between the two 
dots displayed on the CRT screen. (Note: the position of the dots 
will change when adjusting VR-31; this is normal.) 

3-10-2 Balance Adjustment 

With conditions set as in Paragraph 3-10-1, set both AC/ 
GND/DC switches to GND. Check that the horizontal POSI- 
TION and X PINE control knobs are set with their index marks 
up, then adjust VR-32 on PCB T-3158 to center the dot 
horizontally on the CRT screen. 




Figure 3-4. 
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4. REPLACEMENT PARTS LIST 

LBO-516 
MAIN FRAME 



Syialxil 

No. 


Description 




Symbol 

No. 


Description 






CRT 






VARIABLE RESISTORS 


VI 


CRT 1 


E8303B31 




VRl 


VR468-R 














SWITCHES 






COILS 










LI 


Rotation | 


L-678 




SI 


Power 


SDG-5P-E 










S2 


Slide 


SSB423-N,P, 15L 






DIODES 




S3 


Slide 


SSB423-N.P, 15L 


D1 


VBD 


SLP-751 




S4 


Slide 


SSK20600 










S5 


Slide 


SSH 20600 






CAPACirORS 




















transformers 


Cl 


Plastic film 


630V 0,022;iF 10% 




T1 


PowerTransformcr J-465 


Cl 


Plastic tilm 


630V 0.022mF 10% 




















MISCELLANEOUS 






CONNECTORS 






AC Inlet 


NC-173 


J1 


BNC-080 








Fuse for 100/^ 120V ST4 1 .25A 


J2 


BNC-080 








Fuse for 200 -'240V ST4 0.8A 


J3 


BNC-080 








Fuse Holder FH-032 


J4 


BNC-080 








Metal Terminal D- 1 376A 


J5 


BNC-080 








CAL Terminal E-307B 






RESISTORS 






2606 Type Dial LD-M6R-G 


R1 


Caibon 


ion 5% ww 






ACCESSORIES 


R2 


Caibon 


ion 5% ww 






BNCTecminai Adaptor E-258A 


R3 


Cazbon 


ion 5% ‘/4W 

f/V l/\\J 






(Vi, Wo) Probe LP-IOOX 


R4 


Caibon 


ion 5% '/iw 









T-3154 

VERTICAL ATTENUATOR AND IMHIT PREAMPUFER 



Syn^Mil 

No. 


Description 


Q24 


NPN 


2SC1907 






Q25 


NPN 


2SC1907 










CAPACITORS 




Cl 


Not used 








C2 


Ha^cfihn 


630V 


O.OlpF 


20% 


a 


Electrolytic 


lOV 


220/JtF 


20% 


C4 


Mica 


50V 


lOOpF 


10% 


C5 


Elccrolytic 


lOV 


220/jlF 


20% 


C6 


Not used 








C7 


Electrolytic 


16V 


220^F 


20% 


C8 


Electrolytic 


16V 


220#iF 


20% 


C9 


Ceramic 


50V 


0.01m? 




CIO 


Ceramic 


50V 


O.OImF 




Cll 


Mica 


500V 


18pF 


10% 


C12 


Mica 


500V 


12pF 


10% 


C13 


Mica 


500V 


lOpF 


10% 


C14 


Ceramic 


50V 


O.OImF 




C15 


Plastic film 


50V 


O.OImF 


10% 


C16 


Ceramic 


50V 


O.OImF 




CI7 


Mica 


500V 


22pF 


10% 


C18 


Mica 


500V 


5pF 


10% 


C19 


Not used 








C20 


Mica 


500V 


5pF 


10% 


C21 


Mica 


50V 


68pF 


10% 


C3l 


Not used 








C32 


Plastic film 


630V 


O.OlfiF 


20% 



Symbol 

No. 


Description 


D1 


Si Dual 


MC93I 


75V 


\00mA 


D2 


Si Dual 


MC931 


75V 


100mA 


D3 


Gc 


1K60 


40V 


50mA 


D4 


Ge 


1K60 


40V 


50mA 


D5 


Si Dual 


MC931 


75V 


100mA 


D6 


Si Dual 


MC931 


75V 


100mA 


D7 


Si Dual 


MC931 


75V 


100mA 


D21 


Ge 


1K60 


40V 


50mA 


D22 


Si Dual 


MC931 


75V 


100mA 


D23 


Si Dual 


MC931 


75V 


100mA 


D24 


Ge 


1K60 


40V 


50mA 


D25 


SiDuai 


MC931 


75V 


lOOmA 


D26 


Si Dual 


MC931 


75V 


tOOmA 


D27 


Si Dual 


MC931 


75V 


100mA 




INTEGRA 


LTED CIRCUITS 






IC1 


Custom 


VAIB 






ICll 


Custom 


VAIB 








TRAP 


4S1STORS 






Q1 


NPN 


2SC1907 






Q2 


NPN 


2SC1907 






Q3 


DualFET 


1TS30809 






Q4 


NPN 


2SC1907 






Q5 


NPN 


2SC1907 






Q21 


NPN 


2SC1907 






Q22 


NPN 


2SC1907 






Q23 


DualFET 


ITS 30809 
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Symbol 

No. 


Description 


C33 


Electrolytic 


lOV 


220/*F 


20% 


C34 


Mica 


50V 


lOOpF 


10% 


C35 


Electrolytic 


lOV 


220/iF 


20% 


C36 


Not used 








C37 


Electrolytic 


16V 


220ptF 


20% 


C38 


Electrolytic 


16V 


220^F 


20% 


C39 


Ceramic 


50V 


O.Ol^F 




C40 


Ceramic 


50V 


O.Ol^F 




C41 


Mica 


500V 


18pF 


10% 


C42 


Mica 


500V 


12pF 


10% 


C43 


Mica 


500V 


H^F 


10% 


C44 


Ceramic 


50V 


O.OlyuF 




C45 


Plastic film 


50V 


0.01/iF 


10% 


C46 


Ceramic 


50V 


O.OlftF 




C47 


Mica 


500V 


18pF 


10% 


C48 


Mica 


500V 


5pF 


10% 


C49 


Not used 








C50 


Electrolytic 


16V 


lO^LtP 


20% 


C5I 


Not used 








C52 


Electrolytic 


16V 


10/aF 


20% 


C53 


Not used 








C54 


Mica 


50V 


68pF 


10% 


C55 


Mica 


500V 


5pF 


10% 




VARIABLE CAPACIT<»tS 






VCl 


Ceramic 


250V 


4pF 




VC2 


Not used 








VC3 


Ceramic 


250V 


2(^F 




vcn 


Ceramic 


250V 


4pF 




VCI2 


Not used 








VC13 


Ceramic 


250V 


20pF 





EL0606-1R8K L8/jtH 
GU)606>IR8K |l8/liH 

RESISTORS 
Carbon lOO 

Metal 330Ka 

Metal IMH 

Carbon 5,6Kn 

Carbon 470ft 

Carbon 470ft 

Carbon 5.6Kft 

Carbon 470ft 

Carbon 470ft 

Not Used 



5% V4W 
0.5% */4W 

0.5% */4W 

5% '/aW 
5% ‘^W 

5% y«w 
5% »/6W 

5% ‘/6W 

5% 'AW 



Symbcd 

No. 


Descriptioa 


R24 


Carbon 


180ft 


5% 


'AW 


R25 


Metal 


470ft 


1% 


‘AW 


R26 


Carbon 


100ft 


5% 


AW 


R27 


Carbon 


33ft 


5% 


'AW 


R28 


Carbon 


270ft 


5% 


AW 


R29 


Carbon 


47Kft 


5% 


AW 


R30 


Carbon 


S6Kft 


5% 


AW 


R31 


Carbon 


33Kft 


5% 


AW 


R32 


Carbon 


270ft 


5% 


AW 


R33 


Carbon 


33ft 


5% 


AW 


R34 


Carbon 


IKft 


5% 


AW 


R35 


Carbon 


IKft 


5% 


ViW 


R36 


Carbmi 


470ft 


5% 


AW 


R37 


Carbon 


100ft 


5% 


AW 


JG8 


Metal 


200ft 


0.5% 


AW 




Metal 


200ft 


0.5% 


AW 


R40 


Not Used 








R41 


Not Used 








R42 


Not Used 








R43 


Not Used 








R44 


Not Used 








R45 


NotUsed 








R46 


Carbon 


33Kft 


5% 


AW 


R47 


Carbon 


560ft 


5% 


AW 


R48 


Carbon 


330ft 


5% 


AW 


R49 


Carbon 


27ft 


5% 


AW 


R61 


Carbon 


10ft 


5% 


AW 


R62 


Metal 


33€Kil 


0.5% 


AW 


R63 


Metal 


IMft 


0.5% 


AW 


R64 


Carbon 


5.6Kft 


5% 


AW 


R65 


Caibon 


470ft 


5% 


AW 


R66 


Carbon 


470ft 


5% 


AW 


R67 


Caibon 


5.6Kft 


5% 


AW 


R68 


Carbon 


470ft 


5% 


AW 


R69 


Caibon 


470ft 


5% 


AW 


R70 


NotUsed 








R71 


Carbon 


220ft 


5% 


AW 


R72 


Caibmi 


680ft 


5% 


AW 


R73 


Caibcxi 


470n 


5% 


AW 


R74 


Cmbon 


56ft 


5% 


AW 


R75 


Carbon 


22ft 


5% 


AW 


R76 


Carbon 


22ft 


5% 


AW 


R77 


Caibon 


120Kft 


5% 


AW 


R78 


Metal 


6.8Kft 


0.5% 


AW 


R79 


Mml 


IMft 


0.5% 


•AW 


R80 


Metal 


3.3Kft 


0.5% 


AW 


R81 


Metal 


240ft 


0.5% 


AW 


R82 


Carbon 


3.3ft 


5% 


AW 


R83 


Metal 


130ft 


1% 


AW 


R84 


Carbon 


180ft 


5% 


AW 


R85 


Metal 


470ft 


1% 


AW 


R86 


Carbon 


100ft 


5% 


'AW 


R87 


Carbon 


33ft 


5% 


AW 


R88 


Carbon 


270ft 


5% 


AW 


R89 


Carbon 


47Kft 


5% 


AW 


R90 


Carbon 


56Kft 


5% 


AW 


R91 


Carbon 


33Kft 


5% 


AW 


R92 


Carbon 


270ft 


5% 


AW 











Symbol 

No. 


Descriptoi 




VARIABLE RESISTORS 




VRl 


Cermet 


30on 


20% 


0.3W 


VR2 


Ccmiet 


loon 


20% 


0.3W 


VR3 




soon 


with ATTI switch 


VR4 


Cermet 


20KO 


20% 


0.3W 


VR5 


Cermet 


lOKH 


20% 


0.3W 


VRll 


Cennet 


3ooa 


20% 


0.3W 


VR12 


Cermet 


loon 


20% 


0.3W 


VR13 




soon 


withATH switch 


VR14 


Cermet 


20Kn 


20% 


0.3W 


VR15 


Cermet 


lOKO 


20% 


0.3W 






SWITCHES 






SI 




1 Pull switch 


wilhVR3 




Sll 




Pull switch 


withVRI3 




ATTI 


Q519 


ADR255 A50B/RV 




ATT2 


Q519 


ADR255 A50 B/RV 






PRINTED CIRCUIT BOARD 






T-3154-R,P 


V. ATT.and Input 





Symbol 

No. 


Descriptitm 


R93 


CaitxMi 


330 


5% 




R94 


Carbon 


IKO 


5% 




R95 


Carbon 


lien 


5% 


'/6W 


R96 


Carbon 


4700 


5% 


'/6W 


R97 


Carbon 


lOOO 


5% 


‘/6W 


R98 


Metal 


2 oon 


0.5% 


‘/4W 


R99 


Metal 


2000 


0.5% 


%w 


RlOO 


Carbon 


2741 


5% 




RlOl 


Not Used 








R102 


Not Used 








R103 


Not Used 








R104 


Not Used 








RIOS 


Not Used 








R106 


Carbon 


33Kn 


5% 


VsW 


R107 


Carbon 


560n 


5% 


‘/6W 


R108 


Carbon 


330n 


5% 


*/6W 



T-3155 

VERTICAL PREAMPURER 



Symbol 

No. 


Desertpikm 


Q2l 


NPN 


2SC2671 


Q22 


NPN 


2SC2671 


Q23 


NPN 


2SCI907 


Q24 


NPN 


2SCI907 


Q25 


NPN 


2SC1907 


Q26 


NPN 


2SC190T7 


Q27 


NPN 


2SC1907 


Q28 


NPN 


2SC1907 


Q29 


PNP 


2SA781 


Q30 


PNP 


2SA781 


Q31 


PNP 


2SA781 


Q32 


PNP 


2SA78I 


Q33 


NPN 


2SC1907 


Q41 


PNP 


2SA781 


Q42 


PNP 


2SA781 


Q43 


PNP 


2SA781 


Q44 


PNP 


2SA781 


Q45 


NPN 


2SC1907 


Q46 


NW 


2SC1907 


Q47 


NPN 


2SC752(G)TM-0 


Q48 


PNP 


2SA781 


Q49 


PNP 


2SA781 


Q50 


PNP 


2SA781 


Q51 


PNP 


2SA781 


Q52 


NPN 


2SC1907 


Q53 


NPN 


2SC1907 


Q54 


NPN 


2SC752{G)TM-0 


Q55 


NPN 


2SC1907 


Q56 


NPN 


2SC1907 


Q57 


PNP 


2SA781 


Q58 


PNP 


2SA781 


Q59 


NPN 


2SC752(G)TM-0 



Symbol 

No. 


Description 






DIODES 






D1 


Si 


1S1S88 


35V 


120mA 


D2 


Si 


1S1588 


35V 


120mA 


Dll 


Si 


IS1588 


35V 


12(hnA 


D21 


SI Dual 


MC91I 


75V 


100mA 


D22 


SiEhial 


MC9il 


75V 


100mA 


D23 


Si Dual 


MC911 


75V 


100mA 


D24 


Si Dual 


MC911 


75V 


100mA 


D25 


Si 


1S1588 


35V 


120mA 


D26 


SI Dual 


MC9U 


75V 


100mA 


D27 


Si Dual 


MC911 


75V 


100mA 


D28 


Si Dual 


MC931 


75V 


100mA 


D30 


Si 


1S1588 


35V 


120mA 


D31 


Si 


1S15S8 


35V 


120mA 




INTEGRATED CIRCUITS 




ICl 




TC40107BP 








TRANSISTORS 






Q1 


NPN 


2SC2671 






Q2 


NPN 


2SC2671 






Q3 


NPN 


2SC1907 






Q4 


NPN 


2SCI907 






Q5 


NPN 


2SC1907 






Q6 


NPN 


2SC1907 






Q7 


PNP 


2SA781 






Q8 


PNP 


2SA781 






Q9 


PNP 


2SA781 






QIO 


PNP 


2SA781 






Qll 


NPN 


2SC1907 






Q12 


NPN 


2SC1907 
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Symbcd 

No. 


Description 


C71 


Mica 


500V 


IpF 


10% 


C72 


Ceramic 


50V 


0.01/iF 




C73 


Ceramic 


50V 


0.01/iF 




C74 


Ceramic 


50V 


0.01/iF 




C75 


Ceramic 


50V 


0.01/iF 




C76 


Mica 


500V 


IpF 


10% 


C17 


Ceramic 


50V 


0.01/*F 




C78 


Ceramic 


50V 


O.OImF 




C79 


Ceramic 


50V 


O.OlftF 




C80 


Ceramic 


50V 


0.01/iF 




C81 


Mica 


500V 


IpF 


10% 


C82 


Ceramic 


50V 


0.01/iF 




C83 


Electrolytic 


I6V 


lO/iF 


20% 


C84 


Electrolytic 


I6V 


lO/tF 


20% 


C85 


Electrolytic 


16V 


lO/iF 


20% 


C86 


Ceramic 


50V 


0.01/iF 




C87 


Not used 








C88 


Notused 








C89 


Not used 








C90 


Ceramic 


50V 


0.01/iF 




C9I 


Ceramic 


50V 


0.01/iF 




C92 


Ceramic 


50V 


O.OI/iF 




C93 


Ceramic 


50V 


0.01/iF 




C94 


Electrolytic 


16V 


10/iF 


20% 


C95 


Ceramic 


50V 


O.Ol/iF 




C% 


Mica 


500V 


IpF 


10% 


C97 


Mica 


500V 


IpF 


10% 


C98 


Ceramic 


50V 


0.01/iF 




C99 


Mica 


500V 


5pF 


10% 


ClOO 


Ceramic 


50V 


0.01/iF 






VARIABLE CAPACITORS 




VCl 


Ceramic 


250V 


lOpF 




VC2 


Ceramic 


250V 


40pF 




veil 


Ceramic 


250V 


lOpF 




VC12 


Ceramic 


250V 


40pF 




VC2J 


Ceramic 


250V 


4pF 




VC22 


Ceramic 


250V 


4|^ 




VC23 


Ceramic 


250V 


lOpF 








RESISTORS 






R1 


Carbon 


33D 


5% 


'AW 


R2 


Carbon 


33a 


5% 


'AW 


R3 


Metal 


l.3Kn 


1% 


•AW 


R4 


Metal 


1.3KQ 


\% 


•AW 


R5 


Metal 


i3oa 


1% 


•AW 


R6 


Carbon 


820 


5% 


•AW 


R7 


Carbon 


220 n 


5% 


•AW 


R8 


Carbon 


1000 


5% 


'AW 


R9 


Carbon 


looa 


5% 


'AW 


RIO 


Carbon 


2200 


5% 


'AW 


Rlt 


Notused 








R12 


Carbon 


470 


5% 


•AW 


R13 


Carbon 


3.3KO 


5% 


•AW 


R14 


Carbon 


2.2KH 


5% 


•AW 


R15 


Metal 


4300 


1% 


•AW 


R16 


Metal 


43(H1 


1% 


•AW 



Symbol 

No. 


Description 


Q60 


NPN 


2SC1907 






Q61 


NPN 


2SC1907 






Q62 


NPN 


2SC1815-GR 






Q63 


NPN 


2SC1815-GR 






Q64 


PNP 


2SA781 






Q65 


PNP 


2SA781 






Q66 


NPN 


2SC1815-GR 






Q67 


NPN 


2SC2671 






Q68 


NPN 


2SC267I 






Q69 


PNP 


2SA781 








C 


APACITORS 






Cl 


Ceramic 


50V 


0.01/iF 




C2 


Ceramic 


50V 


0.01/iF 




C3 


Electrolytic 


16V 


10/iF 


20% 


C4 


Notused 








C5 


Cnmnic 


50V 


0.01/iF 




C6 


Ceramic 


50V 


0.01/iF 




C7 


Notused 








CB 


Ceramic 


50V 


0.01/iF 




C9 


Ceramic 


50V 


0.01/iF 




CIO 


Electrolytic 


16V 


10/iF 


20% 


Cll 


Electrolytic 


25V 


10/iF 


20% 


C12 


Ceramic 


50V 


0.01/iF 




C13 


Mica 


500V 


5pF 


10% 


C14 


Notused 








C15 


Notused 








C16 


Ceramic 


50V 


0.01/iF 




C17 


Electrolytic 


16V 


10/iF 


20% 


C18 


Ceramic 


50V 


0.01/tF 




C31 


Ceramic 


50V 


0.01/iF 




C32 


Cnamic 


50V 


0.01/iF 




C33 


Electrolytic 


16V 


10/iF 


20% 


C34 


Notused 








C35 


Ceramic 


50V 


0.01/iF 




C36 


Ceramic 


50V 


0.01/iF 




C37 


Notused 








C38 


Ceramic 


50V 


0.01/iF 




C39 


Ceramic 


50V 


0.01/iF 




C40 


Blectrc^ytlc 


16V 


10/iF 


20% 


C41 


Ceramic 


50V 


0.01/iF 




C42 


Ceramic 


50V 


0.01/iF 




C43 


Electrolytic 


25V 


10/iF 


20% 


C44 


Notused 








C45 


Notused 








C46 


Notused 








C47 


Notused 








C48 


Ceramic 


50V 


0.01/iF 




C49 


Ceramic 


50V 


0.01/iF 




C50 


Ceramic 


50V 


0.01/iF 




C51 


Ceramic 


50V 


0.01/iF 




C52 


Ceramic 


50V 


0.01/iF 




C53 


Electrolytic 


16V 


10/iF 


20% 


C54 


Electrolytic 


16V 


10/iF 


20% 


C55 


Electrolytic 


16V 


10/iF 


20% 


C56 


Notused 








C57 


Notused 
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Symbol 

No. 


Descr^thm 


R89 


Metal 


680 n 


1% 


%W 


R90 


Metal 


680Q 


1% 




R91 


Metal 


680n 


1% 


%w 


R92 


Metal 


82n 


1% 


•AW 


R93 


Not used 








R94 


Not used 








R95 


Not used 








R96 


CartxMi 


47H 


5% 


AW 


R97 


Carbon 


470 


5% 


%W 


R98 


Not used 








R99 


Carbon 


470 


5% 


%W 


RlOO 


Carbon 


2.7KO 


5% 


%W 


RlOl 


Carbon 


IKO 


5% 


AW 


R102 


Metal 


L2KO 


1% 


•AW 


R103 


Carbon 


470 


5% 


AW 


R104 


Metal 


2.4KO 


1% 


•AW 


R105 


Metal 


2700 


1% 


AW 


R106 


Metal 


750 


1% 


AW 


R107 


Carbon 


1.2KO 


5% 


AW 


R121 


Carbon 


470 


5% 


•AW 


R122 


Carbon 


470 


5% 


•AW 


R123 


Metal 


5100 


1% 


•AW 


R124 


M^ 


5100 


1% 


•AW 


R125 


Carbon 


3900 


5% 


•AW 


R126 


Carbon 


2.20 


5% 


•AW 


R127 


Carbon 


2.2KO 


5% 


AW 


R128 


Carbon 


470 


5% 


AW 


R129 


Carbon 


4,7KO 


5% 


AW 


R130 


Carbon 


1.8KO 


5% 


AW 


R131 


Carbon 


470 


5% 


•AW 


R132 


Carbon 


2700 


5% 


•AW 


R133 


Carbon 


2200 


5% 


AW 


R134 


Carbon 


1.8KO 


5% 


AW 


R135 


Carbon 


1.8KO 


5% 


AW 


R136 


Carbon 


lOKO 


5% 


•AW 


R137 


Carbon 


4.7KO 


5% 


•AW 


R138 


Carbon 


2200 


5% 


•AW 


R139 


Carbon 


470 


5% 


AW 


R140 


Carbon 


470 


5% 


AW 


R141 


Metal 


5100 


1% 


•AW 


R142 


Metal 


5100 


1% 


•AW 


R143 


Carbon 


3900 


5% 


AW 


R144 


Carbon 


2.20 


5% 


•AW 


R145 


Carbon 


1.5KO 


5% 


•AW 


R146 


Carbon 


470 


5% 


•AW 


R147 


Carbon 


4.7KO 


5% 


•AW 


R148 


Carbon 


1.8KO 


5% 


AW 


R149 


Carbon 


470 


5% 


AW 


RISO 


Carbon 


2700 


5% 


•AW 


R151 


Carbon 


2200 


5% 


•AW 


R152 


Carbon 


1.8KO 


5% 


•AW 


R153 


Carbon 


1.8KO 


5% 


AW 


R154 


Carbon 


lOKO 


5% 


•AW 


R155 


Carbon 


4.7KO 


5% 


•AW 


RI56 


Carbon 


2200 


5% 


•AW 


R157 


C^bon 


4.7KO 


5% 


•AW 


R1S8 


Carbon 


2700 


5% 


•AW 


R159 


Carbon 


470 


5% 


•AW 



Symbol 

No. 


Description 


R17 


Carbon 


470 


5% 


•AW 


R18 


Carbon 


470 


5% 


•AW 


R19 


Carbon 


1.2KO 


5% 


•AW 


R20 


Carbon 


1.2KO 


5% 


•AW 


R21 


Carbon 


470 


5% 


•AW 


R22 


Carbon 


470 


5% 


•AW 


R23 


Metal 


6800 


1% 


•AW 


R24 


Metal 


680a 


1% 


•AW 


R25 


Metal 


6800 


1% 


•AW 


R26 


Metal 


6800 


1% 


•AW 


R27 


Carbon 


560 


5% 


•AW 


R28 




OO 






R29 


Not used 








R30 


Carbon 


470 


5% 


•AW 


R31 


Carbon 


470 


5% 


•AW 


R32 


Not used 








R33 


Carbon 


470 


5% 


•AW 


R34 


Carbon 


2.7KO 


5% 


•AW 


R35 


Carbon 


IKO 


5% 


•AW 


R36 


Metal 


1.2KO 


1% 


•AW 


R37 


Carbon 


470 


5% 


•AW 


R38 


Metal 


2.4KO 


1% 


•AW 


R39 


Metal 


2700 


1% 


•AW 


R40 


Metal 


750 


i% 


•AW 


R41 


Carbon 


5600 


5% 


•AW 


R42 


Carbon 


470 


5% 


•AW 


R43 


Metal 


2.4KO 


1% 


•AW 


R44 


Metal 


2700 


1% 


•AW 


R45 


Metal 


510 


1% 


•AW 


R46 


Carbon 


1.2KO 


5% 


•AW 


R61 


Carbon 


330 


5% 


•AW 


R62 


Carbon 


330 


5% 


•AW 


R63 


Metal 


1.2KO 


1% 


•AW 


R64 


Metal 


1.2KO 


1% 


•AW 


R65 


Metal 


1300 


1% 


•AW 


R66 


Carbon 


820 


5% 


•AW 


R67 


Carbon 


2200 


5% 


•AW 


R68 


Carbon 


lOOO 


5% 


•AW 


R69 


Carbon 


lOOO 


5% 


•AW 


R70 


Carbon 


2200 


5% 


•AW 


R71 


Carbon 


5.6KO 


5% 


•AW 


R72 


Carbon 


470 


5% 


•AW 


R73 


Carbon 


470 


5% 


•AW 


R74 


Carbon 


2.7KO 


5% 


•AW 


R75 


Carbon 


2.7KO 


5% 


•AW 


R76 


Carbon 


2,7KO 


5% 


•AW 


R77 


Carbon 


2.7KO 


5% 


•AW 


R78 


Carbon 


lOKO 


5% 


•AW 


R79 


Carbon 


lOOO 


5% 


•AW 


R80 


Metal 


4300 


1% 


•AW 


R81 


Metal 


4300 


1% 


•AW 


R82 


Carbon 


470 


5% 


•AW 


R83 


Carbon 


470 


5% 


•AW 


R84 


Carbon 


L2K0 


5% 


•AW 


R85 


Carbon 


1.2KO 


5% 


•AW 


R86 


Carbon 


470 


5% 


•AW 


R87 


Carbon 


470 


5% 


•AW 


R88 


Metal 


6800 


1% 


•AW 
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Symbol 

No. 


Dcscriptkm 


R206 


Metal 


6.8Ka 


1% 


>/4W 


R207 


Metal 


5.6KO 


1% 


>/4W 


R208 


Carbon 


lOKO 


5% 


'/6W 


R209 


Carbon 


22CI 


5% 


V6W 


R210 


Carbon 


220 


5% 


•/6W 


R211 


Carbon 


470 


5% 




R2I2 


Carbon 


3.9KO 


5% 


VsW 


R213 


Carbon 


6800 


59b 


V6W 


R2U 


Carbon 


6800 


5% 


V6W 


R215 


Metal 


5100 


\% 


‘/4W 


R216 


Carbon 


470 


5% 


‘/«W 


R217 


Metal 


5100 


19b 


’/4W 


R218 


Metal 


1800 


19b 


‘/4W 


R2I9 


Metal 


sioa 


19b 


‘/4W 


R220 


Carbon 


470 


5% 


'/«W 


R221 


Metal 


Sion 


19b 


>/4W 


R222 


Carbon 


i.sKn 


5% 


VsW 


R223 


Carbon 


1.SKO 


59b 


VsW 


R224 


Metal 


910 


19b 


V4W 


R225 


Metal 


910 


19b 


!4W 


R226 


Carbon 


2700 


59b 


'/6W 




VARIABLE RESISTORS 






VRl 


Cermet 


lOOO 


20% 


0.3W 


VR2 


Cermet 


IKO 


20% 


0.3W 


VRll 


Cermet 


3000 


20% 


0.3W 


VR21 


Cermet 


IKO 


20% 


0.3W 


VR22 


Cermet 


IKO 


20% 


0.3W 


VR23 


Cermet 


IKO 


209b 


0.3W 


VR24 


Cermet 


IKO 


20% 


0.3W 


VR25 


Cermet 


5000 


20% 


0.3W 


VR26 


Cermet 


3000 


209b 


0.3W 


VR27 


Cermet 


3000 


20% 


0.3W 




PRINTED CIRCIHT BOARD 






T-3155-R,P 


V. fteamp 







Symbol 

No. 


Elescriptkm 


R160 


Metal 


75n 


1% 


V4W 


R161 


Carbon 


4?a 


5% 


V5W 


R162 


Metal 


IKO 


1% 


V4W 


R163 


Metal 


IKO 


1% 


•AW 


R164 


Carbon 


220ft 


5% 


'AW 


RI65 


Carbon 


lOKft 


5% 


>AW 


R166 


Carbon 


ion 


5% 


'AW 


R167 


Metal 


560ft 


1% 


'AW 


R168 


Metal 


560ft 


1% 


'AW 


R169 


Carbon 


47ft 


5% 


'AW 


R170 


Metal 


3.9Kft 


1% 


'AW 


R171 


Metal 


2.2Kft 


1% 


‘AW 


R172 


Carbon 


lOKft 


5% 


‘AW 


R173 


Carbon 


2211 


5% 


■AW 


R174 


Carbon 


22ft 


5% 


‘AW 


R175 


Carbon 


220 


5% 


‘AW 


R176 


Carbon 


22ft 


59fe 


‘AW 


R177 


Carbon 


22ft 


5% 


‘AW 


R178 


Carbon 


22ft 


5% 


'AW 


R179 


Carbon 


4.7Kft 


5% 


'AW 


R180 


Carbon 


4,7Kft 


5% 


‘AW 


R181 


Carbon 


4.7Kft 


5% 


'AW 


R182 


Carbon 


100ft 


5% 


'AW 


R183 


Carbon 


390ft 


5% 


'AW 


R192 


Carbon 


330ft 


5% 


•AW 


RI93 


Carbon 


5.6Kft 


5% 


AW 


RI94 


Carbon 


47ft 


5% 


'AW 


R195 


Carbon 


150ft 


5% 


‘AW 


R196 


Carbon 


470ft 


5% 


•AW 


R197 


Metal 


IKft 


1% 


»AW 


R198 


Metal 


IKft 


1% 


'AW 


R199 


Metal 


1.5Kft 


19b 


•AW 


R200 


Metal 


l.SKft 


L9b 


•AW 


R201 


Metal 


12Kft 


1% 


'AW 


R202 


Metal 


2.2Kft 


1% 


‘AW 


R203 


Metal 


l.SKft 


1% 


•AW 


R204 


Metal 


620ft 


1% 


AW 


R205 


Metal 


4.7Kft 


1% 


'AW 



T-3161 

VERTICAL MODE AND VERTICAL POSITION 



Symbol 

No. 




Description 


Cl 


Ceramic 


CAPACITORS 
50V 0.01 ;iF 


C2 


Ceramic 


50V 0.01^ 




VARIABLE RESISTORS 


VRI 


Carbon 


VR466 (with SI) 


VR2 


Carbon 


VR456 (with S2) 


S3 


Q515 


SWITCHES 




PRINTED CIRCUIT BOARD 




T-3161 -R,P 


1 V.Modc&V.Pos. 1 
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T-3156 

DELAY UNE AND VERTICAL HNAL DRIVE 



Symbol 

No. 


Description 






DIODES 






D1 


Wancap 


BB329A 






D2 


VaricBp 


BB329A 










TRANSISTORS 




Ql 


NPN 


2SC2671 






Q2 


NPN 


2SC2671 






Q3 


NPN 


2SC1907 






Q4 


NPN 


2SC1907 






Q5 


NPN 


2SC1253 






Q6 


NPN 


2SC1253 










CAPACITORS 






Cl 


Mica 


50V 


56pF 


10% 


C2 


Ceramic 


50V 


O.OImF 




C3 


Ceniinic 


50V 


0.01/iF 




C4 


Not used 








C5 


Ceramic 


50V 


0.01 mF 




C6 


Electrolytic 


16V 


10#iF 


20% 


C7 


Ceramic 


50V 


O.OlftF 




C8 


IBectrolytic 


25V 


\0fi¥ 


20% 


C9 


Ceramic 


50V 


O.Ol^iP 




CIS 


Ceramic 


50V 


O.Ol.uF 






VARIABLE CAPACITORS 




VCl 


Ceramic 


250V 


40pF 




VC2 


Ceramic 


250V 


40pF 




VC3 


Ceramic 


250V 


lOpF 








RESISTORS 






R1 


Metal 


910 


1% 


ViW 


R2 


Metal 


9 ia 


1% 


'/4W 


R3 


Carbon 


47D 


5% 


»/6W 


R4 


Caibon 


47H 


5% 


'/6W 


RS 


Metal 


5100 


1% 


•AW 


R6 


Metal 


sioa 


1% 


>/*W 


R7 


Metal 


560 


1% 


•AW 


R8 


Caiboii 


330 


5% 


•AW 


R9 


CarboQ 


2.7KO 


5% 


•AW 


RIO 




OO 







Symbol 

No. 


Description 


Rll 


Carbon 


220n 


5% 


‘AW 


R12 


Carbon 


2200 


5% 


‘AW 


R13 




OO 






R14 


Carbon 


39KO 


5% 


•AW 


R15 


Not used 








R16 


Caibon 


470 


5% 


AW 


R17 


Metal 


3.9KO 


1% 


•AW 


R18 


Metal 


2.7KO 


1% 


•AW 


R19 


Carbon 


3.3KO 


5% 


•AW 


R20 


Metal 


1500 


1% 


•AW 


R21 


Metal 


1500 


1% 


‘AW 


R22 


Metal 


470 


1% 


•AW 


R23 


Caibon 


270 


5% 


•AW 


R24 


Caibon 


270 


5% 


•AW 


R25 


Metal 


4300 


1% 


•AW 


R26 


Metal 


4300 


1% 


•AW 


R27 


Metal 


4300 


1% 


•AW 


R28 


Metal 


4300 


1% 


•AW 


R29 


Mml 


4300 


1% 


•AW 


R30 


Metal 


4300 


1% 


■AW 


R31 


Metal 


910 


1% 


•AW 


R32 


Carbon 


330 


5% 


'AW 


R33 


Not used 










VARIABIX RESISTORS 






VRl 


Cermet 


IKO 


20% 


0.3W 


VR2 


Cermet 


2K0 


20% 


0.3W 






thermistors 






THl 


SDT-1000 








TH2 


SDT-IOOO 








TH3 


D-33A 












DELAY LINE 






V-116 


Delay Line 










printed CIRCUIT BOARD 






T-3156-R.P 


1 D. Line & F. Drive 





T-3159 

TRIGGER LEVEL AND TIME VARIABLE 



Symbol 

No. 


Description 




VARIABLE RESISTORS 


VRl 


Caibon 


VR455 {with SI and S2) 


VR2 


Cermet 


20Kn 20% 0.3W 


VR3 


CarbtHi 


VR465 (withS4) 






SWITCHES 


S3 


Q470 






PRINTED CIRCUIT BOARD 




T-3159-R,P 


T. Level & T. Var, 



SynM 

No. 


Description 






LED 




D1 


TIjG-226 










CAPACITORS 


Cl 


Ceramic 


50V 


O.OlfiF 


C2 


Ceramic 


50V 


O.OlftF 


C3 


CeramU: 


50V 


0.01 ^iF 
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T-3158 

SWEEP 



Symbal 

No. 


Description 


Q23 


FETDual 


UPA71A-L 






Q24 


PNP 


2SA1206 






Q25 


NPN 


2SC1907 






Q26 


NPN 


2SC1907 






Q27 


NPN 


2SC752(G)TM-0 




Q28 


PNP 


2SA1206 






Q29 




2SC752(G)TM^Y 




Q30 


NPN 


2SC1815-0orY 






Q31 


NPN 


2SC752(G)T M-0 




Q32 


NPN 


2SC752(G)TM-Y 




Q33 


PNP 


2SA10I5-GR 






Q34 


NPN 


2SCI907 






Q35 


PNP 


2SA1206 






Q36 


Not used 








Q37 


Not used 








Q38 


Not used 








Q39 


Not used 








Q40 


Not used 








Q41 


PNP 


2SA872E 






Q42 


PNP 


2SA872E 






Q51 


NPN 


2SC1907 






Q52 


NR9 


2SC1907 






Q53 


PNP 


2SA1206 






Q54 


PNP 


2SA1206 






Q55 


PNP 


2SA1015-GR 






Q56 


PNP 


2SA1015-GR 






Q57 


PNP 


2SA1206 






Q58 


PNP 


2SA1206 






Q59 


PNP 


2SA1015-GR 






Q60 


PNP 


2SA1015-GR 










CAPACITORS 




Cl 


Electrolytic 


50V 


1/*F 


20% 


C2 


Electrolytic 


50V 


lixF 


20% 


C3 


Electrolytic 


lOV 


22fiF 


20% 


C4 


Ceramic 


50V 


0.01/itF 




C5 


Not used 








C6 


Electrolytic 


lOV 


22/xF 


20% 


C7 


Mica 


500V 


27pF 


10% 


C8 


Mica 


500V 


5pF 


10% 


C9 


Mica 


50V 


lOOpF 


10% 


CIO 


€^*31010 


50V 


0.01/LtF 




cn 


Ceramic 


50V 


O.OI/iaF 




C12 


Ceramic 


50V 


O.OlptF 




C!3 


Electrolytic 


lOV 


22/xF 


20% 


C14 


Ceramic 


50V 


0.01 ptF 




C15 


Electrolytic 


lOV 


lOO^F 


20% 


C16 


Electrolytic 


lOV 


lOjuF 


20% 


C17 


Not used 








C18 


Plastic film 


50V 


220pF 


10% 


C19 


Mica 


50V 


180pF 


10% 


C20 


Ceramic 


50V 


0.01/iF 




C21 


Electrolytic 


50V 


ljuF 


20% 


C22 


Ceramic 


50V 


O.OIju-F 




C23 


Electrolytic 


lOV 


22ftF 


20% 


C24 


Electrolytic 


lOV 


22mF 


20% 


C25 


Ceramic 


50V 


O.OIaiF 





Symbol 

No. 


Descriptioa 






DIODES 






Dl 


Si Dual 


MC911 


75V 


100mA 


D2 


Si 


1 SI 588 


35V 


I20mA 


D3 


Zener 


RD3.0EB 


3.0V 




D4 


Si Dual 


MC93I 


75V 


100mA 


D5 


Si 


1S1S88 


35V 


1 20mA 


D6 


Si 


1S1588 


35V 


120mA 


D7 


Si Dual 


MC931 


75V 


100mA 


D8 


Ge 


1K60 


40V 


50mA 


D9 


Gc 


1K60 


40V 


50mA 


DIO 


Si 


1S1S88 


35V 


I20mA 


D21 


Si Dual 


MC931 


75V 


100mA 


D22 


Si 


1S1588 


35V 


120mA 


D23 


Si 


1S1588 


35V 


120mA 


D24 


Si 


1S1588 


35V 


i20mA 


D25 


Zener 


RD7.5EB 


7.5V 




D26 


Si 


1S1588 


35V 


120mA 


D3l 


Si 


1SI588 


35V 


120mA 


D32 


Si 


1S1588 


35V 


120mA 


D33 


Si 


1S1S88 


35V 


120mA 


D34 


Si 


1S1588 


35V 


120mA 




INTEGRATED CIRCUITS 




ICl 


ECL 


HD-10102 






IC2 


ECL 


HI>-10104 






IC3 


ECL 


HD-10131 






IC4 


ECL 


HD-10102 






ICS 


ECL 


HD-10131 






IC6 


ECL 


HD-10102 






IC7 


OP-AMP 


TL071CP 






ICS 


OP-AMP 


TL071CP 






IC9 


C-MOS 


TC-4053BP 










TRANSISTORS 






Ql 


NPN 


2SC1907 






Q2 


PNP 


2SA1015-GR 






Q3 


NPN 


2SC1815-GR 






Q4 


PNP 


2SA1015-0or Y 






Q5 


PNP 


2SA1206 






Q6 


NPN 


2SC752(G)TM-0 






Q7 


FETDual 


UPA71A-L 








PNP 


2SA1206 






Q9 


NPN 


2SC1907 






QIO 


NPN 


2SC1907 






Qll 


NPN 


2SC752(G)T M-0 






Q12 


PNP 


2SA1206 






Q13 


PNP 


2SA10I5-GR 






Q14 


PNP 


2SA1206 






Q»5 


NPN 


2SC752(G)TM-0 






QI6 


NPN 


2SC1907 






QI7 


NPN 


2SC1907 






Q18 


NPN 


2SC1815-0OT Y 






QI9 


NPN 


2SC1815-0orY 






Q20 


PNP 


2SA1015-0orY 






Q21 


PNP 


2SA1206 






Q22 


NPN 


1 2SC752(G)T M-0 
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Symbol 


Description 


No. 





Ceramic 
Ceramic 
Not used 



Not used 
Ceramic 



Not used 
Ceramic 
Ceramic 

Ekctrolytic 
Cmmic 
Not used 



Electrolytic 

Ceramic 

Cer^ic 

Ceramic 

Ceramic 



Ceramic 

Ceramic 

Ceramic 

Electrolytic 

Plastic film 



Ceramic 

Ceramic 

Ceramic 

Electrolytic 

Ceramic 

Electrolytic 

Ceramic 

Electrol>tk 

Plastic film 
Plastic film 
Plastic film 
Plastic film 
Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 

Electrolytic 



Ceramic 

Cwamic 

Ceramic 

Electrolytic 
Electrolytic 
Ceramic 
Electrolytic 
Not used 



33pF 10% 
.OlfiF 

.OImF 

27pF 10% 



\00pF 


10% 


S.Ol^tF 

O.l^F 




\Q0fiF 


20% 


0.1/iF 




22pF 


10% 


47^F 


20% 


O.Ol^iF 

0.01^ 

OmfiF 

O.OlfiF 




\O0pF 


10% 


O.OlfiF 

O.Ol^F 

0.1/iF 

lOO^F 


20% 


1/iF 


2% 


47pF 


10% 



10/aF 


20% 


O.OImF 


lOjieF 


20% 


0-01 


lOixF 


20% 


270pF 


10% 


1500i^ 


10% 


8200pF 


10% 


0.039/iF 


10% 


0.22ftF 


20% 


0.68|14F 


20% 


IfiF 


20% 


15mF 


20% 


47^F 


20% 


lOO^F 


20% 


l^F 


2% 


47 pF 


10% 



lOjitF 20% 
10/iF 20% 

mpF 

L5oF 20% 



Symbol 

No. 


Description 


C91 


Ceramic 


50V 


O.Ol^iF 




C92 


Mica 


500V 


IpF 


10% 


C93 


Not used 








C94 


Electrolytic 


!0V 


lOO^F 


20% 


C95 


Ceramic 


50V 


O.OljiiF 




C96 


Mica 


500V 


IpF 


10% 


C97 


Electrolytic 


16V 


10/JiF 


20% 


C98 


Ceramic 


50V 


O.OlfiF 




C99 


Ceramic 


50V 


O.Ol^F 




CtOO 


Electrolytic 


25V 


lO^F 


20% 


ClOl 


Not used 








C102 


Not used 








C103 


Ceramic 


50V 


O.Ol/iF 




C104 


Cosmic 


50V 


O.OlptF 




C105 


Coumic 


50V 


O.OImF 




C106 


Ceramic 


50V 


OOl^F 




C107 


Electrolytic 


25 V 


10p,F 


20% 




VARIABLE CAPACITORS 




VCl 


Ceramic 


250V 


lOpF 




ven 


Ceramic 


250V 


lOpF 




VC21 


Ceramic 


250V 


40pF 




VC22 


Ceramic 


250V 


40pF 








RESISTORS 






R1 


Caibon 


4700 


5% 


VfeW 


R2 


Caibon 


lOKn 


5% 


%W 


R3 


Cartxm 


470KO 


5% 


%W 


R4 


Carbon 


IMO 


5% 


yeW 


R5 


Cartxm 


IKO 


5% 




R6 


Caibon 


470 


5% 


%W 


R7 


Carbon 


820101 


5% 


ViW 


RS 


Carbon 


lOKO 


5% 


VeW 


R9 


Cartxm 


4-7KO 


5% 


‘^W 


RIO 


Carbon 


lOKO 


5% 


»AW 


Rll 


Carbon 


3900 


5% 


*/6W 


R12 


Carbon 


1.5KO 


5% 




R13 


Cartxm 


1.5KO 


5% 


•^w 


R14 


Carbon 


1.5KO 


5% 


’^W 


R15 


Carbon 


1.5KO 


5% 


»AW 


R16 


Caitxm 


4.7KO 


5% 


*/6W 


R17 


Carbon 


1.5KO 


5% 


VsW 


R18 


Cartxm 


1.5KO 


5% 


»/6W 


R19 


Cartxm 


1.5KO 


5% 


’/6W 


R20 ' 


Carbon 


l.SKfl 


5% 


>^W 


R2l 


Carbon 


1.5KO 


5% 


‘^W 


R22 


Carbon 


270 


5% 


‘/6W 


R23 


Carbon 


470 


5% 


•/eW 


R24 


Metal 


5100 


1% 


’/4W 


R25 


Metal 


2.7KO 


1% 


V4W 


R26 


Carbon 


2200 


5% 


’/few 


R27 


Carbon 


8200 


5% 


'/6W 


R28 


Caibon 


3900 


5% 




R29 


Caibon 


lOOO 


5% 


’/6W 


R30 


Carbon 


lOOO 


5% 


V6W 


R31 


Caibon 


470 


5% 




R32 


Metal 


4.7KO 


1% 


’/4W 


R33 


Carbon 


470 


5% 


*^w 


R34 


Caibon 


470 


5% 


'/6W 


R35 


Caibon 


L2KO 


5% 


>/6W 
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Descriptioii 



Cartx>ii 
Caibon 
Carbon 
Not used 
Not used 



L5Kn 


5% 


‘/6\V 


l.SKH 


5% 


VfW 


1.5KQ 


5% 


V5W 


2?n 


5% 


'/sW 


470 


5% 


‘/6W 


5100 


1% 


>/4W 


2.7101 


5% 


'4W 


2200 


5% 


‘/6W 


8200 


5% 


‘/eW 


3900 


5% 


‘/6W 


lOOO 


5% 


>/6W 


lOOO 


5% 


’/6W 


470 


5% 


'/6W 







Synrixit 

No. 


Description 


R191 


Carbon 


ion 


5% 


■/6W 


R192 


Metal 


560n 


1% 


'/4W 


R193 


Metal 


560n 


1% 


>/4W 


R194 


Carbon 


5.60 


5% 


‘/6W 


R195 


Carbon 


5.611 


5% 


‘/6W 


R196 


Carbon 


icon 


5% 




R197 


Metal 


5. IRQ 


1% 


*/4W 


R198 


Carbon 


ion 


5% 


'/6W 




VARIABLE RESISTORS 






VRl 


Ccrnict 


50on 


20% 


0.3W 


VRll 


Cermet 


5oon 


20% 


0.3W 


VR12 


Cermet 


loicn 


20% 


0.3W 


VR13 


Cermet 


3Kn 


20% 


0.3W 


VR21 


Cermet 


lOKO 


20% 


0.3W 


VR22 


Cermet 


lOKO 


20% 


0.3W 


VR31 


Cermet 


IKO 


20% 


0.3W 


VR32 


Cermet 


lOlOl 


20% 


0.3W 


VR33 


Cermet 


IKO 


20% 


0.3W 


VR34 


Cermet 


3oon 


20% 


0.3W 


VR35 


Cermet 


ioon 


20% 


0.3W 




RESISTOR ARRAY 






RAl 


Carbon 


1.5KHX4 


10% 


!AW 


RA2 


LRM-2 




0.5% 




RA3 


LRM-2 




0,5% 






PRINTED CIRCUIT BOARD 








T-3158-R.P 


1 Sweep 







SjrmlKd 

No. 




Dcsciiptioa 






R163 


Metal 


7.5Kn 


1% 


14W 


R164 


Metal 


5. IRQ 


1% 


'/4W 


R165 


Metal 


S.IKQ 


1% 


'AW 


R166 


Carbon 


3.9KO 


5% 


AW 


R167 


Onbon 


l.5Kn 


5% 


AW 


R168 


Metal 


3Kft 


1% 


AW 


R169 


Metal 


2.7KH 


1% 


AW 


R170 


Carbon 


47H 


5% 


AW 


R171 


Carbon 


47D 


5% 


AW 


R172 


Metal 


2.7KO 


1% 


AW 


RI73 


Metal 


1KH 


1% 


AW 


R174 


Metal 


l.SKQ 


1% 


AW 


R175 


Metal 


1.5Kn 


1% 


AW 


R176 


Carbon 


470 


5% 


AW 


R177 


Carbon 


470 


5% 


AW 


R178 


Metal 


5l0 


1% 


AW 


R179 


Metal 


1.2KO 


1% 


AW 


R180 

RtSl 


Notused 

Carbon 


820 


5% 


AW 


R182 

R1S3 


Metal 


3300 


1% 


AW 


R184 


Metal 


3300 


1% 


AW 


R185 


Metal 


2700 


1% 


AW 


R186 


Metal 


1.2KO 


1% 


'AW 


R187 


Metal 


5.1KO 


1% 


AW 


R188 


Carbon 


lOOO 


5% 


AW 


R189 


Carbon 


3900 


5% 


AW 


RI90 


Carbon 


3900 


5% 


AW 



T-3157 

HORIZONTAL AND VERTICAL AMPLIFIER 



Syrntwl 

No. 


Descriptiofi 




CAP 


Acmms 






Cl 


Cnanuc 


50V 


0.01/xF 




C2 


Ceramic 


50V 


O.OliiiF 




C3 


Ceramic 


50V 


0.01^ 




C4 


Ceramic 


500V 


0.01/itF 




C5 


Ceramic 


50V 


0.01/iF 




C6 


Electrolytic 


25V 


lO^iF 


20% 


C7 


Electrolytic 








C8 


Ceramic 


500V 


0.01/iF 




C9 


Ceramic 


500V 


O.OIaiF 




CIO 


Ceramk 


500V 


0.51pF 


10% 


Cll 


Ccranic 


500V 


lOOOpF 




C12 


Ceramic 


500V 


4700pF 




C13 


Ceramic 


50V 


O.Ol^F 




C14 


Ceramic 


500V 


lOOOpF 




C15 


Ceramic 


500V 


0.51pF 


10% 


C16 


Ceramic 


500V 


4700pF 




C17 


Ceramic 


500V 


O.OImF 




C18 


Electrolytic 


250V 


4.7^F 


20% 


C19 


Electrolytic 


25V 


47aiF 


20% 


C20 


Ceramic 


50V 


O.Ol/jtF 




C21 


Electrolytic 


25V 


IOmP 


20% 


C22 


Mica 


50V 


lOOpF 




C23 


Mica 


50V 


lOOpF 





Symbol 

No. 


Description 






DIODES 


D1 


Zeno- 


RD3.3EB 3.3V 


D2 


Zener 


RD5.6EB 5.6V 


D3 


Si 


IS 1588 35V 120mA 


D4 


Si 


1S1588 35V 120mA 






TRANSISTORS 


Ql 


NPN 


2N3866 


Q2 


NPN 


2N3866 


Q3 


NPN 


2SC1907 


Q4 


NPN 


2SC1907 


Q5 


NPN 


2SC1907 


Q6 


NPN 


2SC2911-S 


Q7 


INP 


2SA1206 


Q8 


NPN 


2SC2911-S 


09 


PNP 


2SA1210S 


QIO 


PNP 


2SA1210S 






COILS 


LI 


SPO305R22Mj 0.22/dl 20% 


L2 


SPO305R22M) 0.22/iH 20% 
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T-3157 

HORIZONTAL AND VERTICAL AMinJRER 



Symbol 

No. 


Dcscriptioii 




Symbol 

No. 


Descrlptkm 






RESISTORS 








R26 


Carbon 


220 


5% 


’AW 


R] 


Carbon 


4.7fl 


5% 


■AW 




R27 


Carbon 


lOKll 


5% 


.’AW 


R2 


Carbon 


33H 


5% 


%W 




R28 


Metal 


5100 


1% 


’AW 


R3 


Carbon 


330 


5% 


VaW 




R29 


Metal 


lOKO 


5% 


2W 


R4 


Cafbon 


4.70 


5% 


»/6W 




R30 


Carbon 


220 


5% 


'AW 


R5 


Carbon 


1500 


5% 


%W 




R31 


Carbon 


lOOO 


5% 


‘AW 


R6 


Not used 










R32 


Carbon 


470 


5% 


•AW 


R7 


Carbon 


3.9KO 


5% 


VfeW 




R33 


Carbon 


27KO 


5% 


•AW 


R8 


Metal 


6800 


5% 


3W 




R34 


Carbon 


5600 


5% 


‘AW 


R9 


Metal 


680n 


5% 


3W 




R35 


Carbon 


lOOO 


5% 


‘AW 


RIO 


Metal 


6800 


5% 


3W 




R36 


Metai 


lOKO 


5% 


2W 


Rll 


Metal 


680n 


5% 


3W 




R37 


Carbon 


2.20 


5% 


’AW 


R12 


Carbon 


470 


5% 


V6W 




R38 


Carbon 


lOOO 


5% 


’AW 


R13 


Carbon 


47ft 


5% 






R39 


Metal 


lOKO 


5% 


2W 


R14 


Carbon 


4.7X0 


5% 






R40 


Carbon 


470 


5% 


’AW 


R15 


Carbon 


470 


5% 


‘/6W 




R41 


Metal 


5100 


1% 


’AW 


R16 


Carbon 


470 


5% 






R42 


Carbon 


150KO 


5% 


’AW 


R17 


Carbon 


470 


5% 






R43 


Carbon 


220 


5% 


‘AW 


R18 


Carbon 


470 


5% 


’AW 




R44 


Carbon 


lOKO 


5% 


’AW 


R19 

R20 


Carbon 

Carbon 


27KO 

470 


5% 

5% 


’AW 

’AW 




R45 


Carbon 


in 


5% 


'AW 






VARIABLE RESISTORS 






R21 


Carbon 


5600 


5% 


•AW 








lOOKO 




0.3W 


R22 


Carbon 


470 


5% 


•AW 




VRI 


Cermet 


20% 


R23 


Carbon 


^ 220 


5% 


‘AW 






PRINTED CIRCUIT BOARD 






R24 


Metal 


lOKO 


5% 


2W 














R25 


Carbon 


1500 


5% 


’AW 






T-3157-R,P| 


V/HFmai 







T-3160 

HORCONTAL DISPLAY 



Symbol 

No. 


DesciipticHi 






LED 


D1 


TLY-226 




D2 


TLR-226 


RESISTORS 


R1 

j 


Carbon 


2.2KO 5% '/iW 


1 

! 




SWITCHES 


SI 


Q490 




S2 


Q489 






PRINTED CIRCUIT BOARD 




T-3160-R.P 


H. Display 
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HIGH VOLTAGE OeaLLATOR 



Symbol 

No. 


Description 






RESISTORS 






R1 


Carbon 


2.20 


5% 


'/2W 


R2 


Carbon 


icon 


5% 


■AW 


R3 


Carbon 


47Kft 


5% 


14W 


R4 


Carbon 


lOOKH 


5% 


m 


R5 


Carbon 


lOOKH 


5% 


■AW 


R6 


Caibon 


22fl 


5% 


■AW 


R7 


Carbon 


IKH 


5% 


■AW 


R8 


Caibon 


22KO 


5% 


■AW 


R9 


Carbon 


l.SKO 


5% 


■AW 


RIO 


Carbon 


220KO 


5% 


■AW 


R11 


C^bon 


1KH 


5% 


‘AW 


Rt2 


Metal 


SIKH 


1% 


■AW 


R13 


Carbon 


5.9KO 


5% 


■AW 


RI4 


Carbon 


5.6KO 


5% 


■AW 


R15 


Metal 


22MO 


5% 


IW 


R16 


Metal 


lOMil 


5% 


■AW 


RI7 


Metal 


3.3Mft 


5% 


■AW 


RI8 


Metal 


12MH 


5% 


IW 


R19 


Carbon 


2.7Ma 


5% 


■AW 




1 VARIABLE RESISTORS 




VRl 


Cermet 


50Kft 


20% 


0.3W 


VR2 


Cermet 


lOKO 


20% 


0.3W 






TRANSISTORS 






TI-1 


Ferrite Coil 


J423A-1 






n -2 


Voltage Multiplier J423A-2 








PRINTED CIRCUIT BOARD 






T-3162-R.P 1 High Ventage 







Symbol 

No. 


Description 






DIODES 






D1 


Si (High Speed) 


ED7TV 


7KV 


30mA 


D2 


Si (High Speed) 


1SS83 


300V 


200mA 


D3 


Si (High Speed) 


1SS83 


300V 


2(XhnA 


D4 


Si (High Speed) 


1SS83 


300V 


200mA 


D5 


Si (High Speed) 


ISS83 


300V 


200mA 


D6 


Si 


1S1588 


35V 


l20mA 


D7 


Zener 


RD36EB 


36V 




DS 


Si 


1S1588 


35V 


120mA 


D9 


Si Dual 


MC931 


75V 


100mA 




TRANSISTORS 






Ql 


NPN 


2SD568-K 






Q2 


PNP 


2SA1015-Y 






Q3 


NPN 


2SC1815-Y 






Q4 


PNP 


2SC10I5-Y 










CAPACITORS 






Cl 


El«^]ytic 


50V 


47fiF 


20% 


C2 


Ceramic 


3KV 


4700pF 




C3 


Ceramic 


3KV 


4700pF 




C4 


Ceramic 


500V 


O.OlfiF 




C5 


Ceramic 


3KV 


4700pF 




C6 


Ceramic 


3KV 


4700pF 




C7 


Ceramic 


3KV 


4700pF 




C8 


Ceramic 


3KV 


4700pF 




C9 


Electrolytic 


160V 


l^F 


20% 


CIO 


Plastic film 


50V 


0.12/xF 


10% 


Cll 


Plastic film 


50V 


O.Ol^F 


10% 


C12 


Ceramic 


3KV 


470pF 




C13 


Ceramic 


3KV 


4700pF 




C14 


Ceramic 


50V 


O.l/iF 








LAMPS 






VI 


Neon 


NE-38B 






V2 


Neon 


NE-38B 






V3 


Neon 


NE-38B 







T-31S3 

MAIN 



Symbtd 

No. 


Description 


D23 


Si 


IS 1588 


35V 


120mA 


D24 


Zener 


RD5.1EB 


5.1V 




D25 


Si 


IS 1588 


35V 


120mA 


D3i 


Ge 


IK60 


40V 


50mA 


D32 


Ge 


1K60 


40V 


50mA 


D33 


Ge 


1K60 


40V 


50mA 


D34 


Gc 


1K60 


40V 


50mA 


D41 


Si 


IS 1588 


35V 


120mA 


D42 


Si 


IS 1588 


35V 


120mA 


D43 


Si 


lSi'1588 


35V 


120mA 


D44 


Zener 


RD5.1EB 


5.1V 




D45 


Si 


1S1588 


35V 


120mA 



Symbol 

No. 


Description 






DIODES 






D1 


Bri<^e 


W-04 


400V 


1.5A 


D2 


Bridge 


W-02 


200V 


1.5A 


D3 


Bridge 


2W-02 


200V 


1.8A 


D4 


Bridge 


2W-02 


200V 


1.8A 


D5 


Bridge 


2W-02 


200V 


1.8A 


D6 


Bridge 


2W-02 


200V 


1.8A 


D7 


Bridge 


2W-02 


200V 


1.8A 


D8 


Si 


1DZ61 


400V 


lA 


D9 


Si 


1DZ61 


400V 


1A 


D21 


Si 


i:S1588 


35V 


120mA 


D22 


Si 


i:S1588 


35V 


120mA 
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Symbol 

No. 


l>e$criptiiHi 


Q38 


NPN 


2SC1815-Y 






Q39 


NPN 


2SC1907 






Q40 


NPN 


2SC1907 






Q41 


Dual FET 


ITS30809 






Q51 


PNP 


2SA1206 






Q52 


NPN 


2SC1907 






Q53 


NPN 


2SC1907 






Q54 


NPN 


2SC1815-GR 






Q55 


PNP 


2SA1206 










CAPACITORS 




Cl 


Electrolytic 


200V 


lOOiuiF 


20% 


C2 


Electrolytic 


160V 


220^F 


20% 


C3 


Electrolytic 


200V 


2-2/iF 


20% 


C4 


Electrolytic 


lOOV 


2.2aiF 


20% 


C5 


Electrolytic 


35V 


2200mF 


20% 


C6 


Electrolytic 


25V 


3300ftF 


20% 


C7 


Electrolytic 


25V 


lO/jtF 


20% 


C8 


Electrolytic 


I6V 


lO/xF 


20% 


C9 


Electrolytic 


25V 


3300A4F 


20% 


CIO 


Electrolytic 


50V 


l^tF 


20% 


Cll 


Electrolytic 


16V 


lO/xF 


20% 


C12 


Electrolytic 


16V 


4700/iF 


20% 


C13 


Electrolytic 


16V 


lO/jiF 


20% 


C14 


Electrolytic 


50V 


1/x.F 


20% 


C15 


Electrolytic 


35V 


2200/utF 


20% 


C16 


Ceramic 


50V 


O.OI/jiF 




C17 


Electrolytic 


25V 


lO/iF 


20% 


C18 


Ceramic 


50V 


0.01/aF 




C19 


Electrolytic 


16V 


lO/iF 


20% 


C20 


Ceramic 


50V 


0.01/xF 




C21 


Electrolytic 


lOV 


22/iF 


20% 


C22 


Electrolytic 


25V 


10/aF 


20% 


C23 


Ceramic 


50V 


O.Ol^F 




C24 


Ceramic 


50V 


O.Ol/iF 




C25 


Ceramic 


50V 


O.i/xF 




C28 


Ceramic 


500V 


4700pF 




C29 


Ceramic 


50V 


0.01 ^F 




C30 


Ceramic 


50V 


0.01 ftF 




C31 


Not used 








C32 


Mica 


500V 


27pF 


10% 


C33 


Mica 


500V 


27pF 


10% 


C34 


Mica 


500V 


li^F 


10% 


C35 


Electrolytic 


lOV 


100^ 


20% 


C36 


Ceramic 


500V 


0.75pF 


10% 


C37 


Ceramic 


500V 


lOOOpF 




C38 


Ceramic 


50V 


lOOOpF 




C39 


Ceramic 


50V 


0.01/liF 




C40 


Electrolytic 


160V 


4.7^F 


20% 


C41 


Ceramic 


50V 


O.OiAiP 




C42 


Not used 








C43 


Ceramic 


50V 


O.Ol^ 




C44 


Electrolytic 


lOV 


22^F 


20% 


C45 


Ceramic 


50V 


0.0l/*F 




C46 


Electrolytic 


16V 


10/oF 


20% 


C47 


Ceramic 


50V 


O.Ol^F 




C48 


Ceramic 


50V 


0.01/iF 




C49 


Ceramic 


50V 


O.OlffcF 




C50 


Ceramic 


50V 


O.OImF 





Symbol 

No. 


Description 


D46 


Si Dual 


MC-911 75 V 100mA 


D47 


Zener 


RD5.1EB 5,1V 


D48 


Si 


IS 1588 35V 120mA 


D49 


Not used 




D50 


Not used 




D5I 


Gc 


1K60 40V 50mA 


D52 


Si 


IS 1588 35V 120mA 


D53 


Si 


IS 1588 35V 120raA 




INTEGRATED CIRCUITS 


ICl 


Custom 


PSI 


IC2 


Custom 


PS2 


IC3 


Regulator + 5V HAI7805P I 


ICll 


Custom 


BLl 


IC12 


TTL 


74LS04 


IC13 


TTL 


74LS76 


IC14 


TTL 


74LS00 


IC15 


TTL 


74LS10 


IC16 


TTL 


74LS00 


IC2I 


TTL 


74LS11 


IC22 


TTL 


74LS123 


1C23 


TTL 


74LS123 


IC24 


TTL 


74LS02 


IC25 


TTL 


74LS161 


IC26 


TTL 


74LS139 


IC27 


TTL 


74LS00 


IC31 


Custom 


TGID 


IC32 


Custom 


TGID 


IC33 


Custom 


TGID 


IC34 


rn. 


74LS08 


IC35 


TTL 


74LSOO 


IC36 


TTL 


7407 


IC41 


Custom 


TG2B 


IC42 


Custom 


TG3S 


IC43 


TTL 


74LS04 


IC44 


ECL 


HD-10104 


IC45 


ECL 


HD-10102 




TRANSISTORS 


Q1 


NPN 


2SD859-Q 


Q2 


NPN 


2SD859-Q 


Q3 


Nm 


2SD880-Y 


Q4 




2SD880-Y 


Q5 


PNP 


2SB435-0 


Qll 


NW 


2SC1907 


Q12 


NPN 


2SC1907 


Q13 


PNP 


2SA1206 


Q14 


NPN 


2SC1907 


Q15 


NPN 


2SA1210-S 


Qt6 


NPN 


2SC29U-S 


Q17 


KSIP 


2SA1206 


Q18 


PNP 


2SA1091-R 


Q21 


NPN 


2SC752(G)TM-0 


Q31 


mp 


2SA1015-GR 


Q32 


PSP 


2SA1206 


Q33 


NPN 


2SC1907 


Q34 


PNP 


2SA1206 


Q35 


NPN 


2SC1815-Y 


Q36 


NPN 


2SC1815-Y 


Q37 


PNP 


2SA1015-GR 
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Description 



CAPACITO»S 



O.OljiiF 
22pF 10% 
56pF 10% 
lOOpF 10% 
lOOpF 10% 
0.01 /tF 
0.01;jtF 
22/iF 20% 

0.01 ^iF 
0.01 mF 

56pF 10% 

10/iF 20% 

0.01/iF 

5pF 10% 
lO^F 20% 
0.01^ 

0.01 ftF 
56pF 10% 

56pF 10% 
5pF 10% 
22^iF 20% 

O.OImF 
10/jtF 20% 

4.7^iF 

1/iF 20% 
22 /aF 20% 

47pF 10% 

0.01/jtF 10% 

10/iF 20% 

5pF 10% 
10/uF 20% 

lO^F 20% 

7pF 10% 

22^F 20% 

O.Ol^F 
O.Ol^F 

lO^iF 20% 
O.Ol^F 
O.Ol/LtF 
10p,F 20% 

O.OliitF 



22^aF 20% 

0.01 ^F 

22/[£F 20% 

0-01 ^F 
0.01/a.F 
lOptF 20% 
O.Ol/jtF 
0.01/LtF 
0.01/xF 



muM 

Nn. 


Desor^vtion 






CAPACITORS 




Ctll 


Electrolytic 


50V 


4.1fiF 


20% 


C1I2 


Ntica 


500V 




10% 


CU3 


Micji 


50V 


lOOpF 


10% 


Cl 14 


Plastic film 


50V 


0.01/iiF 


10% 


Cl 15 


Ceramic 


50V 


lOOOjrf^ 




C1I6 


Ceramic 


50V 


O.OlfiF 




C117 


Mica 


50V 


47pF 


10% 


C118 


Mica 


50V 


47pF 


10% 


Cl 19 


Mica 


500V 


33pF 


10% 


C120 


Ceramic 


50V 


O-Ol^tF 




C121 


Hectrolytic 


25V 


10^ 


20% 


C122 


Mica 


500V 


22pF 


10% 


C123 


Electrolytic 


16V 


lO^F 


20% 


C124 


Electrolytic 


25V 


4.7^F 


20% 


C325 


Electrolytic 


50V 


4.7mF 


20% 


C126 


Ceramic 


50V 


0.01/iF 




CI27 


Plastic film 


50V 


0.056ftF 


10% 


CI28 


Ceramic 


50V 


O.lfiF 




CI29 


Electrolytic 


lOV 


3.3^F 


-20% 


CI30 


Ceramic 


50V 


O.OIM’ 




C131 


Mica 


500V 


3/aF 


10% 


Cl 32 


Ceramic 


50V 


0.01 ^F 




Cl 33 


Electrolytic 


16V 


10/iF 


20% 


C134 


Ceramic 


50V 


0.01/iF 




CI35 


Ceramic 


50V 


0.01/iF 




CI36 


Ceramic 


50V 


O.OlftF 




C137 


Electrolytic 


16V 


10/iF 


20% 


C138 


Ceramic 


50V 


O-OlpiF 




C139 


Electrolytic 


25V 


lO^F 


20% 


C140 


Ceramic 


50V 


O.OlfiF 




C141 


Electrolytic 


lOV 


3.3ftF 


-20% 


C142 


Ceramic 


50V 


0.01/iF 




C151 


Ceramic 


50V 


0.01/iF 




C152 


Ceramic 


50V 


0.01/uF 




C153 


Ceramic 


50V 


0.01/xF 






VARIABLE CAPACITORS 




VCl 


Ceramic 


250V 


40pF 




VC2 


Ceramic 


250V 


40pF 




VC3 


Ceramic 


250V 


lOpF 




VC4 


Ceramic 


250V 


6pF 




VC5 


Ceramic 


250V 


4pF 




VC6 


Ceramic 


250V 


40pF 








RELAYS 






K1 


DS2-S-DC12V 






K2 


DS2-S-DCI2V 






K3 


DS2-S-DC12V 










1 RESISTORS 




R1 


Carbon 


390Kft 


5% 


‘AW 


R2 


Carbon 


150Kn 


5% 


‘AW 


R3 


Carbon 


imn 


5% 


AW 


R4 


Carbon 


6-sn 


5% 


AW 


R5 


Carbon 


2.70 


5% 


AW 
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Symbol 

No. 


Dcscripti(» 


R84 


RESISTORS 
Carbon 1 5.6Kft 


5% 


‘/6W 


R85 


Carbon 


270ft 


5% 


*/6W 


R86 


Not used 








R87 


Carbon 


100ft 


5% 


*/6W 


R88 


Carbon 


S.6iUl 


5% 


’AW 


R89 


Carbcm 


3.3KO 


5% 


V6W 


R90 


Carbon 


33ft 


5% 


’AW 


R9l 


Carbon 


33ft 


5% 


‘AW 


R92 


Metal 


470ft 


1% 


‘AW 


R93 


Metal 


390ft 


19b 


AW 


R94 


Metal 


430ft 


1% 


AW 


R95 


Carbon 


47ft 


5% 


‘AW 


R96 


Carbon 


47ft 


5% 


AW 


R97 


Carbon 


33ft 


5% 


‘AW 


R98 


Carbon 


33ft 


5% 


‘AW 


R99 


Metal 


300ft 


\% 


AW 


RlOO 


Carbon 


47ft 


5% 


■AW 


RlOl 


Carbon 


3.9Kft 


5% 


‘AW 


R1Q2 


Carbon 


3.6Kft 


5% 


‘AW 


R103 


Carbon 


4.7Kft 


5% 


‘AW 


R104 


Carbon 


560ft 


5% 


■AW 


R105 


Carbon 


3.3Kft 


5% 


•AW 


R106 


Carbon 


100ft 


5% 


‘AW 


R107 


Carbon 


3.3Kft 


5% 


‘AW 


R108 


Metal 


75ft 


1% 


‘AW 


R109 


Metal 


82ft 


1% 


‘AW 


RllO 


Carbon 


82ft 


5% 


‘AW 


Rill 


Carbon 


5.6Kft 


5% 


‘AW 


R112 


Carbon 


270ft 


5% 


‘AW 


R113 


Metal 


22Kft 


1% 


‘AW 


RIU 


Carbon 


100ft 


5% 


■AW 


RllS 


Metal 


47Kft 


\% 


‘AW 


R116 


Not used 








R117 


Metal 


680ft 


1% 


AW 


RllS 


Carbon 


150ft 


5% 


‘AW 


R119 


Carbon 


lOKft 


5% 


‘AW 


R120 


Carbon 


4.7Kft 


5% 


AW 


R121 


Carbon 


10ft 


5% 


‘AW 


R122 


Metal 


900Kft 


1% 


‘AW 


R123 


Notused 








R124 


Metal 


111ft 


1% 


‘AW 


R125 


Carbon 


47ft 


5% 


‘AW 


R126 


Metal 


l.OOMft 


1% 


•AW 


R127 


Carbon 


270Kft 


5% 


AW 


R128 


Carbon 


330Kft 


5% 


‘AW 


R129 


Metal 


510ft 


1% 


‘AW 


R130 


Metal 


510ft 


1% 


‘AW 


R131 


Metal 


820ft 


1% 


'AW 


R132 


Carbon 


180ft 


5% 


‘AW 


R133 


Notused 








R134 


Carbon 


270ft 


5% 


‘AW 


R141 


Carbon 


6.8Kft 


5% 


‘AW 


R142 


Carbon 


4,7Kft 


5% 


‘AW 


R143 


Carbon 


390ft 


5% 


‘AW 


R144 


Carbon 


330ft 


5% 


‘AW 


RMS 


Carbon 


100ft 


5% 


‘AW 


R146 


Carbon 


IKft 


5% 


‘AW 


R147 


1 Carbon 


IKft 


5% 


AW 



Symbol 

No. 


Description 




RESISTORS 






R6 


Carbon 


1.0ft 


5% 


‘AW 


R7 


Carbon 


l.Oft 


5% 


AW 


R8 


Notused 








R9 


Carbon 


1.0ft 


5% 


AW 


RIO 


Carbon 


l.Oft 


5% 


AW 


Rll 


Carbon 


l.Oft 


5% 


AW 


R12 


Carbon 


4.7Kft 


5% 


•AW 


R13 


C^bon 


2.2Kn 


5% 


‘AW 


R2I 


Carbon 


lOKft 


5% 


•AW 


R22 


Carbon 


56Kft 


5% 


‘AW 


R23 


Carbon 


1.2Kft 


5% 


‘AW 


R24 


Carbon 


2.7Kft 


5% 


■AW 


R25 


Carbon 


I.2Kft 


5% 


■AW 


R26 


Carbon 


2.7Kft 


5% 


■AW 


R27 


Carbon 


330ft 


5% 


■AW 


R28 


Carbon 


7.5Kn 


5% 


‘AW 


R29 


Carbon 


470ft 


5% 


■AW 


R30 


Carbrm 


2.2Kft 


5% 


‘AW 


R31 


Carbon 


560ft 


5% 


‘AW 


R32 


Carbon 


820ft 


5% 


‘AW 


R33 


Carbon 


IKft 


5% 


‘AW 


R34 


Metal 


1.5Kft 


1% 


■AW 


R35 


Metal 


750ft 


1% 


‘AW 


R36 


Carbon 


2.7Kft 


5% 


‘AW 


R37 


Carbon 


l.SKft 


5% 


AW 


R38 


Carbon 


\QK£l 


5% 


‘AW 


R39 


Carbon 


47ft 


5% 


‘AW 


R40 


Metal 


S.^Cft 


1% 


AW 


R41 


Metal 


2.2Kft 


1% 


‘AW 


R42 


Carbon 


47ft 


5% 


‘AW 


R43 


Carbon 


47ft 


5% 


AW 


R44 


Carbon 


270ft 


5% 


AW 


R45 


Carbon 


2.2Kft 


59b 


‘AW 


R46 


Carbon 


47Kft 


5% 


‘AW 


R47 


Carbon 


lOKft 


5% 


•AW 


R48 


Carbon 


ISOKft 


5% 


‘AW 


R49 


Metal 


510ft 


1% 


•AW 


R50 


Carbon 


12ft 


5% 


•AW 


R51 


Metal 


15Kft 


5% 


IW 


R52 


Carbon 


lOKft 


5% 


‘AW 


R53 


Carbon 


100ft 


5% 


‘AW 


R54 


Carbon 


82Kft 


5% 


‘AW 


R55 


Metal 


15Kft 


5% 


IW 


R56 


Carbon 


68ft 


5% 


‘AW 


R61 


CarbcHi 


3.3Kft 


5% 


!AW 


R62 


Carbon 


l.SKft 


5% 


‘AW 


R63 


Notused 








R64 


Carbon 


4.7Kft 


5% 


‘AW 


R65 


Carbon 


5.6Kft 


5% 


•AW 


R66 


Carbon 


5.6Kft 


5% 


‘AW 


R67 


Carbon 


lOKft 


5% 


AW 


R68 


Carbon 


27Kft 


5% 


‘AW 


R69 


Carbon 


lOKft 


5% 


■AW 


R70 


Carbon 


lOKft 


5% 


‘AW 


R71 


Carbon 


lOKft 


5% 


■AW 


R81 


Metal 


75ft 


1% 


‘AW 


R82 


Metal 


82ft 


1% 


•AW 


R83 


Carbon 


120ft 


5% 


‘AW 
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Symbol 

No. 


DescriptiM 


R171 


Carbon 


IKQ 


5% 




R172 


Carbon 


22Ka 


5% 


%w 


R173 


Carbon 


10KD 


5% 


%w 


R174 


Ctfbon 


4.7KQ 


5% 


%w 




VARIABLE RESISTORS 






VRl 


Cermet 


IKH 


20% 


0.3W 


VR2I 


Cermet 


loon 


20% 


0.3W 


VR22 


Cermet 


looa 


20% 


0.3W 


VR23 


Cermet 


loon 


20% 


0.3W 


VR31 


Cermet 


2KO 


20% 


0.3W 


VR32 


Cermet 


5Kfl 


20% 


0.3W 




RESISTOR ARRAY 






RAl 


Carbon 


lOKn X8 


10% 


%W 


RA2 


Carbon 


lOKd X4 


10% 


•AW 


RA3 


Carbon 


lOKO X4 


10% 


•AW 


RA4 


Carbon 


I.5KQX7 


10% 


•AW 


RA5 


Carbon 


lOKO X4 


10% 


•AW 




PRINTED CIRCUIT BOARD 








T-3153-R,P 


Main 







Symbol 

No. 


Description 






RESISTORS 






R148 


Carbon 


820ft 


5% 


•AW 


R149 


Carbon 


820n 


5% 


•AW 


R150 


Carbon 


i.sxa 


5% 


•AW 


R151 


Carbon 


2.2Kn 


5% 


•AW 


R152 


Carbon 


150ft 


5% 


•AW 


R153 


Carbon 


47ft 


5% 


•AW 


R154 


Carbon 


2.2ft 


5% 


•AW 


R155 


Carbon 


2.2Kft 


5% 


•AW 


R156 


Carbon 


2.7Kft 


5% 


•AW 


R157 


Carbon 


12Kft 


5% 


'AW 


R158 


Carbon 


lOOKft 


5% 


•AW 


RI59 


Carbon 


47ft 


5% 


‘AW 


R160 


Carbon 


820ft 


5% 


‘AW 


R161 


Carbon 


820ft 


5% 


‘AW 


R162 


Carbon 


IKft 


5% 


•AW 


R163 


Carbon 


IKft 


5% 


•AW 


R164 


Metal 


75ft 


1 % 


•AW 


R16S 


Carbon 


2.2Kft 


5% 


•AW 


R166 


Carbon 


2.2Kft 


5% 


•AW 


R167 


Not used 








RI68 


Not used 








R169 


Carbon 


IWCft 


5% 


‘AW 


R170 


Carbon 


lOKft 


5% 


•AW 



T-3287 

CALIBRATION AND INTENSITY 



Symbd 

No. 


Description 


R3 


Carbon 


390ft 


5% 


•AW 


R4 


Carbon 


l.2Kft 


5% 


•AW 


R5 


Carbon 


1.5Kft 


5% 


•AW 


R6 


Carbon 


1.5Kft 


5% 


AW 


R7 


Carbon 


22ft 


5% 


'AW 


R8 


Carbon 


22ft 


5% 


'AW 


R9 


Carbon 


820ft 


5% 


AW 


RIO 


Carbon 


470ft 


5% 


AW 


Rll 


Metal 


3.3Kft 


1% 


AW 


R12 


Metal 


8.2Kft 


1% 


'AW 




VARIABLE RESISTORS 






VRl 


Cermet 


8500ft 


20% 


0.3W 


VR2 


Carbon 


VR458 






VR3 


Carbon 




20% 


0.05W 


VR4 


Carbon 


VR457 








PRINTED CIRCUIT BOARD 








T-3287-R,Pl Cal&Inten 







Symbol 

No. 


Description 




INTEGRATED CIRCUITS 




ICl 


Custom 1 


Cl 










TRANSISTORS 






Ql 


PNP 


2SA1015-OOT Y 






Q2 


PNP 


2SB435 










CAPACITORS 






Cl 


Electrolytic 


lOV 


47^F 


20% 


C2 


Plastic film 


50V 


6800pF 


2% 


C3 


Plastic film 


50V 


6800pF 


2% 






LAMPS 






Vi 


No. A-53632 


1 6.3V 


0.2A 




V2 


No. A-53632 


6.3V 


0.2A 




V3 


No. A-53632 


1 6.3V 


0.2A 








RESISTORS 






R1 


Metal 


lOOKft 


1 % 


‘AW 


R2 


Metal 


lOOKft 


1 % 


•AW 
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CHANNEL SELECT 



5. BLOCK DIAGRAM, P.C. BOARDS, AND SCHEMATICS 
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Figure 5-1. 

LBO-516 Block Diagram 



























Figure 5-2. 

LBO-516 Connection Diagram 













NP'JT AMP 
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Figure 5-4. 

LBO-516 CH-2 or Y Input Preamplifiers 
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Figure 5-5. 

LBO-5 16 CH-3 Input Circuits and A Time-Base Trigger Source S^^itching 










nSmVRf 




Figure 5-6. 

LBO-516 CH-1 to CH-3 Signal Processing 
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Figure 5-7. 

LBO-516 Final Vertical Output Amplifier 
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Figure 5-8. 

LBO-516 A Time Base Trigger Coupling 












Tl ME 




Figure 5-10. 

LBO-516 A and B Sweep Section Circuits 
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Figure 5-11. 

LBO-516 B Time Base Circuit 








Figure 5-12. 

LBO-516 Horizontal Amplifier 




Figure 5-13. 

LBO-516 CRT Support Circuits, 
High-Voltage Power Supply and Blanking 
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Figure 5-15. 

, BO-516 Vertical Input Attenuator and Amplifier P.C. Board T-3154B 
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Figure 5-16. 

LBO-516 Vertical Preamplifier P.C. Board T-3155B 





T-3161B-P. 
V. MODE ' 



Figure 5-17 

LBO-516 Vertical Mode P.C. Board T-3161 B 



T-3156A-P 

DELAY LINE A V, FINAL 



Figure 5-18 

LBO-516 Delay Line and Vertical Final Drive P.C. Board T-3156A 









Figure 5-19 

LBO-5 16 Trigger Levei and Time Variable P.C. Board T-3159A 
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Figure 5-24 

LBO-516 Main P.C. Board T-3153A 

















T-3287A-P ^ 

CAL & INTEN 



Figure S-25 

LBO-S 16 Calibrator and Intensity P.C . Board T-3287 A 





tmpsA. 











£VeRyTHiN6 4 US5 



ENJ OY YOUR BOOKS 

PLEASE VISIT OUR STORE FOR EVEN MORE GREAT 

STUFF! 

WWW.EVERYTHI NG4LESSSTORE.COM 
COPYRIGHT NOTICE 

ALL MATERIALS I NCLUDI NG CD/ DVD AND PDF 
FI LES ARE COPYRI GHTED 
WWW.EVERYTHI NG4LESSSTORE.COM VON 
WALTHOUR PRODUCTIONS AND MAY NOT BE 
REPRODUCED, COPIED OR RESOLD UNDER ANY 
CIRCUMSTANCES. YOU MAY HOWEVER MAKE A 
COPY FOR YOUR OWN PERSONAL BACKUP. 
MATERIALS ARE FOR PERSONAL USE ONLY. 

I F YOU PURCHASED THIS FROM ANYWHERE BUT 
FROM US PLEASE NOTIFY US IMMEDIATELY SO 
THAT WE MAY CHECK I F YOU PURCHASED FROM 
AN AUTHORIZED RESELLER SO WE CAN LET YOU 
KNOW I F YOU NEED TO RETURN FOR FULL REFUND 
FROM AN UNAUTHORIZED SELLER. 

THANKS AGAI N AND PLEASE TAKE THE Tl ME TO 

VISIT OUR STORE. 

ATTENTION! EVERYTHING ON SALE NOW!! 

WIT 

HOT SALE! 

THIS PAGE COPYRIGHT VON WALTHOUR PRODUCTIONS 
WWW.EVERYTHING4LESSSTORE.COM 



►V 









